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4 WAYS TO IMPROVE COMPUTER TAPE 

Exercise greater quality control. 

The Memorex-designed Vibrating-Sample Magnetom
eter (VSM) tests basic characteristics of oxide raw 
material and precise concentration of oxide particles 
in the tape coating_ Extra tests of this kind guaran
tee the improved performance and reel-to-reel uni
formity of Memorex computer tape. 

Use a superior production facility. 

A conspicuous aspect of the Memorex plant is the 
complex system of air filtration, humidification, 
dehumidification, heating and cooling. The unusual 
high-purity'·system, equal to that used in pharma
ceutical processing, provides a contaminant-free 
environment..:.... prerequisite to production of ini
proved error-free tape. 

Memorex tape is premium tape. No need to pre-check it. You 
can place Memorex computer tape directly in service
reel after reel. 

Memorex certification means what it says: Memorex com
puter tape ~ error-free. Extra care, extra steps and scrupu
lous attention to everydetail make it that way. We know the 
importance to you of having a tape you can depend on. 

Circle No. 5 on Readers Service Card 

Employ advanced production techniques. 

Specially constructed equipment - used to slit 
Memorex computer tape from jumbo rolls - pro
auces tape with clean, straight edges free from rip
ples and ridges. A new slitting technique is but one 
of seventeen manufacturing improvements made to 
insure superior performance of Memorex tape. 

Apply research in depth. 

Research in oxide, coating materials, and tape
making processes has equipped Memorex with a 
fund of new technology. Combined with manufac
turing competence, this fundamental knowledge is 
manifest in Memorex computer tape by freedom 
from dropouts, longer life, and improved uniformity 
and reliability of performance. 

Are you on our mailing list to receive the 
Memorex Monograph Series of informative 
technical literature? Write 1176 Shulman 
Road, Santa Clara, California. 

MEMOREX 
PRECISION MAGNETIC TAPE 
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Bell System DATA-PHONE service can tie your 
organization together efficiently and economically 
with a communications system that's thousands 
of times faster than the mail-and 16 times faster 
than people can talk. 

It makes possible business machine' 'talk" over 
regular telephone lines-at regular telephone rates. 
You can transmit anything that can be punched 
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THE 
FASTEST 
OUTBOX 

IN THE 
WORLD 

on cards or tape at speeds up to two million words 
in 24 hours. 

Your people can have all of the information 
they need-when they need it. No costly delays. 
No postponed decisions. 

To get all the details, just call your Bell Tele
phone Business Office and ask for the services of 
a Communications Consultant. 

BELL TELEPHONE SYSTEM 
Serving you 

Circlo No. 22 on Roadors Sorvico Card 
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Our front cover shows a command post 

orientation being given on a 

computer-generated battle map 

at the new System Design Laboratory 

0/ the Air Force's Electronic Systems Dizlisioll 

at Hanscom Field, Mass. 

For more details, see story 011 page 44. 

©@[fLFUCQ)(1~[~~[f~~ 
m[j~©J m(1~'~©U-LtUm\00©[jLl 

APRIL, 1964 Vol. XIII, No.4 

editor and publisher 
EDMUND C. BERKELEY 

assistant editors 
MOSES M. BERLIN 

NEIL D. MACDONALD 
LINDA LADD LOVETT 

contributing editors 
ANDREW D. BOOTH 

NED CHAPIN 
JOHN W. CARR, III 

ALSTON S. HOUSEHOLDER 
PETER KUGEL 

advisory committee 
T. E. CHEATHAM, JR. 

GEORGE E. FORSYTHE 
RICHARD W. HAMMING 

ALSTON S. HOUSEHOLDER 
HERBERT F. MITCHELL, JR. 

associate publisher 
PATRICK J. MCGOVERN 

production manager 
ANN B. BAKER 

art director 
RAY W. HASS 

circulation manager 
VIRGINIA A. NELSON, 815 Washington St. 
Newtonville, Mass. 02160, DEcatur 2-5453 

advertising representatives 
New York 18, BERNARD LANE 

37 West 39 St., BRyant 9-7281 

Chicago 11, COLE, MASON AND DEMING 
737 N. Michigan Ave., SU 7-6558 

Los Angeles 5, WENTWORTH F. GREEN 
300 S. Kenmore Ave., DUnkirk 7-8135 

San Francisco 5, A. S. BABCOCK 
605 Market St., YUkon 2-3954 

Elsewhere, THE PUBLISHER 
815 Washington St., DEcatur 2-5453 

Newtonville, Mass. 02160 

computers and data processors: 
the design, applicatiollS, 
and implications 0/ 
in/ormation processing systems. 

111 This Issue 

14 DECISION TABLES AND THEIR APPLICATION 
by Paul Dixon 

20 

27 

STANDARDS FOR COMPUTER PROGRAMMING (PART 1) 
by Dick H. Brandon and Frederick Kirch 

THE PUBLIC IMAGE OF COMPUTING 
by Harold J. Bergstein 

111 Every Issue 

across the editor's desk 
39 COMPUTING AND DATA PROCESSING NEWSLETTER 

7 

11 
11 
12 

8 
8 
9 

34 

35 

52 
54 
55 
56 

27 
58 

editorial 
Computers and Skills 

edito}"s sC}'tltcbj)([d 
Computer Swapping Competition Grows 
Something New Via Something Used from Burroughs 
Updating the Computer Count in Europe 

readers' ([IuZ editor's forum 
1964 Fall Joint Computer Conference - Call for Papers 
Science, Privacy, and Freedom 
Automation and Unemployment, by Helen Solem 
Calendar of Coming Events 

capitol report 

reference information 
Monthly Computer Census 
'64 SJCC Preview 
Books and Other Publications, by Moses M. Berlin 
New Patents, by Raymond R. Skolnick 

index of JJotices 
statement of Ownership and Management 
Advertising Index 

COMPUTERS AND AUTOMATION IS PUBLISHED MONTHLY AT 815 WASHINGTON ST., NEWTONVILLE 60, MASS., BY BERKELEY ENTERPRISES, INC. PRINTED IN U.S.A. SUBSCRIPTION RATES: UNITED STATES, 
$15.00 FOR 1 YEAR, $29.00 FOR 2 YEARS, INCLUDING THE JUNE DIRECTORY ISSUE; CANADA, ADD SOc A YEAR FOR POSTAGE; FOREIGN, ADD $1.50 A YEAR FOR POSTAGE. ADDRESS ALL EDITORIAL AND 
SUBSCRIPTION MAIL TO BERKELEY ENTERPRISES, INC., 815 WASHINGTON ST., NEWTONVILLE, MASS., 02160. SECOND CLASS POSTAGE PAID AT BOSTON, MASS. 

POSTMASTER: PLEASE SEND ALL FORMS 3579 TO BERKELEY ENTERPRISES, INC., 815 WASHINGTON ST., NEWTONVILLE, MASS., 02160. ©COPYRIGHT, 1964, BY BERKELEY ENTERPRISES, INC. CHANGE 
OF ADDRESS: IF YOUR ADDRESS CHANGES, PLEASE SEND US BOTH YOUR NEW ADDRESS AND YOUR OLD ADDRESS (AS IT APPEARS ON THE MAGAZINE ADDRESS IMPRINT), AND ALLOW THREE WEEKS 
FOR THE CHANGE TO BE MADE. 

COMPUTERS AND AUTOMATION, FOR APRIL, 1964 



6 

PDP-5 

FOR ECONOMICAL SYSTEMS CONTROL-THE GENERAL 
PURPOSE PDP-5 DIGITAL COMPUTER AT ONLY $24,000. 

Installation by installation, 
DIGITAL's Programmed Data 
Processor-5 is del iveri ng 
more value per dollar in con
trol applications than any 
other general purpose com
puter on the market. It can 
receive signals from or gen
erate commands to as many 
as 64 external devices di
rectly connected to its input
output buss. It has a fast, 
6-microsecond memory cycle 
time which permits real-time 
data compilation and proc
essing or recording. And it 
comes with a complete soft
ware package based on sim
plified instructions for ease 
of programming. 

Among the many other PDP-
5 features: 

a 55,555 additions- per
second computation 
rate 

• 2-megacycle bit input 
via built-in data channel 

e 24-bit arithmetic 

• 1024- or 4096-word, 
random access, mag
netic core memory 

• Analog-to-digital con
verter wired into basic 
mach i ne (conve rte r 
modules optional at 
slight additional cost) 

• Software package in
cludes FORTRAN, as
sembler, double- preci
sion, floating point, and 
maintenance routines 

Computer with 1024-word 
memory, printer-keyboard, 
and paper tape reader and 
punch is only $24,000; 4096-
word memory option, $3000 
additional. 

EQUIPMENT 
CORPORATION 
MAYNARD,MASSACHUSETTS 

los Angeles • Palo Alto • Park 
Ridge, III. • Washington, D.C. • 
Parsippany, N.J. • Monroeville, 
Pa. • Ottawa, Canada • Munich, 
Germany • Sydney, Australia 

Circle No.8 on Readers Service Card 
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Computers 

"New Tool, New World" is the title of a "Special Re
port" on computers in "Business Week" for February 29, 
1964, pp. 70-90, published by McGraw-Hill, Inc., New 
York, N.Y. This report contains much interesting informa
tion and some important ideas: 

"As more and more human abilities are transferred to 
the computer through ... programming, and thereby 
become part of a new kind of library of skills, . . . the 
effect may be equal in kind to the change that occurred 
when written language appeared. 

"Writing freed mankind from total dependence on 
memory and permitted the accumulation and selection 
of effective knowledge. The computer program in turn 
accumulates and preserves skills. There are enormous 
implications in this for business, education, training, and 
future employment. There is not much point in having 
someone spend a great deal of time in mastering the kind 
of skill that a computer can learn in a few seconds by 
having a program fed into it." 

It is a striking statement: "the computer program ac
cumulates and preserves skills." - And there are many situ
ations in which this statement applies correctly. The way 
in which 1000 stock items should be manufactured by 15 
plants and stored in 26 warehouses under various condi
tions such as sale prices, production costS, etc., can be 
figured Out once and for all and stored in a computer pro
gram. The way to design and machine 700 different engine 
turbine blades can be figured out and stored in a computer 
program. Production formulas, such as the precise way to 
make a Stradivarius violin, or the Roman cement that lasts 
2000 years, will no longer be lost. Such formulas can be 
stored in computer programs, which placed on appropriate 
equipment will again produce the identical product. 

We need to point out however some limitations affect
ing the accumulation and preservation of skills by computer 
programs, and the matter of human beings mastering skills 
that are being programmed on computers. 

First, the skills that are needed by society change. Ac
cordingly, many of the programs that preserve the skills of 
1960 may not be too useful by the year 1970. This implies 
the alteration of computer programs recording skills. Al
though one can conceive of programming computers to 
alter their own programs, there seems to be in the real 
world a race between the complexity of programs and the 
capacity of human beings to understand and alter the pro
grams when needed. Often the departure of an experienced 
programmer who understands the program which he has 
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created and put into a computer, leaves the organization 
almost unable to change the program intelligently. The 
documentation of the program is often insufficient to un
derstand the detailed relations between the parts of the 
program and the parts of the skill. In fact it seems to be 
a theorem: a really good programmer can think so fast that 
he hates to write, and so he resists to the utmost writing an 
adequate explanation of what he has programmed on the 
computer. The computer field may be encountering here 
a serious and lasting obstacle to the progress of computer 
programming - the increasing inability of people other 
than the high priests to understand the sacred writing in 
all its varieties. 

Second, if a human skill involves perception of a complex 
environment and responding to it appropriately with a wide 
variety of actions, it is likely to be many years and perhaps 
many decades before the computerized machine c::an take 
over. For example, take the work of a good motor car re
pairman. He listens to the symptoms reported by his cus
tomer; he listens to the sounds of the engine and the car; 
he makes some tests, decides what is needed, looks up the 
part numbers in a big catalogue like a telephone book, 
orders them by phone, sends one of his helpers to fetch 
them from the local supplier, removes the old parts, installs 
the new parts, and finally checks the car to be sure it is 
once more operating correctly. The human skill of a motor 
car repairman is likely to endure for years and years in 
competition with the computerized machine. 

Finally, there is the divergence between the way in 
which you program a computer to use skill, and the way 
in which you program a human being to use skill. The 
computer is an "idiot monster": if you substitute one hyphen 
for one space in a computer program 5000 instructions 
long, your satellite may miss its rendezvous completely. 
The computer may have high intellectual capacity but it 
often seems to have no common sense. If you try to tell a 
computer "This is about the way in which you should do 
such and such - now use your judgment," the computer 
nearly always replies by its actions that it has no judgment 
whatever. 

Not all the accumulation and preservation of skills can 
be accomplished by the computer program. A great many 
skills will be left for human beings to learn, master, apply, 
and teach to computers. 

~~c.:::~~ 
EDITOR q 
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1964 FALL JOINT COMPUTER CONFERENCE 
- CALL FOR PAPERS 

The technical program committee for the 1964 Fall Joint 
Computer Conference has issued a call for papers to be 
considered for presentation October 27-29 at the San Fran
cisco Civic Center. 

The scope of the program is planned to be the entire in
formation processing field. There is special interest in: 
Analog and hybrid computers, artificial intelligence, busi
ness data processing, components and circuits, display, edu
cation and computers, information storage and retrieval, 
input-output devices, logical design, mathematical tech
niques, multiprocessors, process control, programming, 
standards for hardware or software, storage, and systems. 

Drafts of complete papers (up to 10,000 words) in 
quintuplicate and 150-word abstracts are required by May 
1. Submissions and inquiries should go to David R. Brown, 
chairman of the 1964 JCC Technical Program, Stanford 
Research Institute, Menlo Park, Calif. Authors need to 
provide any needed company and security clearances at the 
time of the submission of the paper. 

SCIENCE, PRIVACY, AND FREEDOM 

1. From Professor Alan F. Westin 
Special Committee on Science and Law 

The Association of the Bar of the City of New York 
320 Park Ave. 

New York, N.Y. 10022 

For almost two years, this Committee, working under a 
grant from the Carnegie Corporation, has been exploring 
the impact of science and technology on the conditions of 
privacy in America. Our survey has ranged from the latest 
electronic eavesdropping devices to new restraint-removing 
drugs, and from brain-wave research to subliminal sugges
tion. Our approach has been to acquire precise scientific 
data on each development, to measure its present impact 
on privacy, and to think through the implications on our 
institutions. 

From the start of our work, one of the areas that has 
seemed to us most significant has been the relation of 
automatic data processing to privacy. Apart from the 
socially beneficial uses of computers, and those dictated by 
national security interests, how is the spread of the com
puter into increasing areas of private and government life 
going to affect informational areas that the individual (and 
various business and civic groups) has traditionally been 
able to keep private in America? As we have tried to ap
proach the problem, there are several facets to this issue: 
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1. the question of acquiring and storing more and more 
information from individuals and groups; 

2. the question of making such information freely ex
changeable with other information-acquiring and 
processing systems; 

3. the uses made of such stored information by govern
ment and private agencies; 

4. the costs to essential areas of privacy resulting from 
such acquisition and uses, looking at costs such as 
vastly increased efficiency and information for govern
ment, and its effect on the balance of power between 
government and the private sectors in the United 
States; and 

5. possible safeguards for crucial areas of privacy, either 
through arrangements possible in computer applica
tions themselves, or through laws protecting confi
dentiality of information,' or through public opinion 
affecting decisions as to expanding the computer into 
various new areas. 

We have been aware that a few persons especially inter
ested in the computer field - such as Bernard Benson, of 
Benson-Lehner Corporation, Dr. Richard W. Hamming, of 
Bell Laboratories, and Edmund C. Berkeley, of Computers 
and Automation} among others - have specifically com
mented on the need to be aware of the potential pressure 
of the computer on American privacy. 

To gain more detailed information and further ideas, 
we are now inquiring particularly in regard to the following 
questions: 

1. Is the shrinking of privacy through computer
processed data already a serious problem, or one coming 
in the near future, or still quite far away, or is it not a 
serious concern now and not likely to become such in 
the foreseeable future? 

2. What, if any, scientific developments looming 
ahead promise to make this issue more acute? When may 
such developments be expected and what will be the 
specific nature of their impact? 

3. Is this a problem that should be of active concern 
to "computer people", or is it primarily a problem for 
the users of computers, such as business firms, schools, 
law enforcement agencies, etc.? 

4. Do you have any suggestions as to the most de
sirable way for state and/or federal legislatures, regula
tory agencies and/or the courts to respond to this issue? 
We would be glad to have any ideas that may be offered 

us on this problem, not only in relation to the statement and 
questions posed in this letter, but in any other aspect of the 
issue that we have not mentioned but which may be im
portant and relevant to our work. We plan to publish the 
results of our study in a book aimed at the thoughtful 
general reader, which will be put out later this year by 
Atheneum Press under the tentative title Science} Privacy 
and Freedom. 
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II. From the Editor 
A rather fearful increase in the invasion of privacy can 

be expected from the spreading of computer and data proc
essing activities throughout government. A governmental 
intelligence agency will be able to correlate enormously 
more activities, protests, letters to congressmen,. e~c., of .non
conforming persons; the harmfulness of blackl1stmg wlll be.: 
multiplied when it is comp~teri~ed. . . 

The subject of computenzed mvaSIOn of pflvacy should 
be one of concern to computer people. The readers ~f 
"Computers and Automation" are invited to express theIr 
views on this subject. 

Here is one comment: it may be that the harm from the 
invasion of privacy will not be as great as the harm from 
the invasion of the mind, which is accomplished by control 
over the great media of expression - television.' radio, 
newspapers, and advertising - su~h a~ is found m most 
societies at many times. In such a situation the government 
and the establishment effectively (if not apparently) con
trol nearly everything that most people read. For example, 
how many Americans know that about 1~% (or. 40,000 
men) of the forces of the South Viet Nam dICtatorshIp went 
over to the other side (the National Liberation Front or 
Viet Cong, whose platform is independence, democr~cy, 
neutrality, and peace), during 1963, most of ~hem tak.mg 
their weapons with them? (S?urce: a Canadlar: publIca
tion. ) And how many Ameflcans are able qUIckly and 
automatically to translate "strategic hamlet" into ":oncen
tration camp"? One of the big advantages of readI~g. the 
press from other countries is the ligh.t shed by t~e vaflatlOnS 
in the informational intake within dIfferent natIons. 

AUTOMATION AND UNEMPLOYMENT 
Helen Solem 

Hillsboro, Oregon 

"To oppose automation is to oppose progress. The time 
has come for us to squarely face the problem of job dis
placement. If American econo~y is n~t to suffer, some
thing must be done soon about thIS growmg segm~nt of our 
population." The keynot7 speak.er. at the conv~ntIOn of the 
American Manufacturers ASSOCIatIon brought mto the day-
light a festering social probl~m. . . . 

While the AMA was publIcly recognIzmg thIS problem, 
.the following letter was delivered to a new member of that 
growing population, the unemployed: 

"The purpose of this letter is. to ~onfir~ and put in 
writing our agreement as of Apfll 1 I? whICh you woul? 
be given until June 1 to find a new Job. Although t.hIS 
was a longer time than I had originally intended, I thInk 
this amount of time is warranted because of your 20 years 
service and our concern for you personally. 

"As I pointed out, and as we discussed, the reasons for 
this decision to terminate your employment were based 
upon the fact that you seemingly could not adjust t? 
changes created by automation. I. sincerely regret thts 
action, but as you are aware the tens ton generated by your 
attitude toward the changes of duties brought about by 
new methods . . ." 
Heartless? or realistic? Couldn't a person with 20 years 

satisfactory service be trained for some other position? Or 
are there just too many untrained people for the avatlabl.e 
jobs? Whatever the foregoing situation can be termed, It 

is by no means an isolated instance. 
Looking at the other side of the picture, industry also 

has a problem. One doesn't stay in business long at today's 
productive pace with horse and buggy methods. 
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Taking a look at the statistics 1 of unemployment, one 
finds that there are pronounced shortages as well as ove:
supply. Skilled, educated p~ople are as scarce .as ever. Thts 
is difficult to understand wtth all the emphasts and money 
being spent on American education, not only today,. but ~or 
a generation or longer. If West Germany and RUSSIa enJoy 
full employment for every person able and willing to work, 
why can't we? 

Taking another look at the graphs and charts put out. by 
the Bureau of the Census, it seems true that older, long-tIme 
employees arc hardest hit by chan~e. New, inexperie.nced, 
job seekers also have trouble findmg wor~. IncreasIngly, 
middle managers have to return to producuon work - tf 
they can find a spot. These are the types of people who form 
the "hard core of unemployed," the ones who resist the 
change automation brings with all their strength, by o:gan
izing, by strikes and by legislation. These are not baSICally 
constructive approaches toward solving the problem, but 
retaliatory, defensive measures. 

Congress passed the Manpower Development and Train
ing Act in 1962. It is a matching funds federal-state pro
gram originally authorized for three years. There are many 
obstacles to such a retraining program, not the least of 
which is the outlook of the unemployed themselves. The 
ones most needing the retraining and help, arc often reluc
tant to participate. In a Massachusetts!'! attempt at re
training letters were sent to 3,500 people who were felt 
to be candidates for clerical-sales training. Only 233 re
sponded to the letter. 35 actually took the course. 

Contrary to appearances these people were not indifferent 
or apathetic to their plight. But many refused to face the 
fact they needed help, saying the situation was only tem
porary, a seasonal layoff. Many feared trying som~thing new 
and different. Going away (r.om home, a posstble move, 
prevented many from accepting retraining .. Many felt even 
a small tuition was an insurmountable obstacle. There were 
a great many who are p~rplexed and ?ot capable of evalu
ating their own potenual and formIng a new plan for 
gainful employment. And last, but not least, th~re were far 
too many who lacked even the fundamental skills of read-
ing, writing and arithmetic. . 

In another attack on the problem in Massachuset~s, wht.ch 
was far more successful, implemented in connectIOn WIth 
unemployment compensation, the retraining was largel~ .a 
matter of individual choice. Here 1,300 persons parttCI
pated. 90 % successfully finished their course a?d 35% 
increased their yearly income by $1,000. AnalYSIS o~ the 
follow-up questionnaire showed this group 'to be lughly 
motivated and less typical of the hard-to-place unemploye? 

An experience in Maine:l with an elementary course In 
sewing was highly successful. After tl~is 3-week .course the 
Employment Service was able to fill Jobs for sutc.hers f~r 
which these same women previously could not qualtfy. ThIS 
would have seemed a basic knowledge for women and there
fore training unnecessary, but ex:perience .proved otherwise. 
Food-handling, another occupatIon seem.Ingly so com.mon 
that no training would ever be needed, mIght be as fruitful. 
Good personal grooming and hints for meeting and mak
ing friends with the public might be as necessary. 

Thoughtful people across America are taking the issue to 
heart. Fortunately the majority of willing and able persons 
are gainfully employed. Our Gross National Produce has 
never been greater - 550 billions of dollars. Average 
income for the ten year period from 1950 .to 1960 al~ost 
doubled for approximately half our workmg p~pu!atton. 
Farmers the unskilled and managers however dtdn t fare 
as well. 'Table 1 shows who is producing this tremendous 
GNP.4 

(Ph'as(: wrll tv Pag(: ") I) 
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FoliiiiSCARD 
is the. 
best 
POliCY 
lor 
BenefiCial 
Lile 
Insurance 
Co. 
• Like all life insurers. Beneficial Life 
Insurance Co., of Salt Lake City, Utah, uses 
many different forms to remind policyholders 
of premiums due and past due, to announce 
dividends, for internal accounting, etc. In many 
cases, local agents must be informed when 
such notices are sent to policyholders. 

Meeting these diverse needs was easy, thanks 
to the unmatched flexibility of FORMSCARDS. 
Continuous tab cards were designed with provision 
for agency-copy vouchers . . . and high speed 
processing on Beneficial's computers. To insure your 
firm's efficiency, follow Beneficial's policy ... 
investigate the unique advantages of FORMSCARDS! 

• Operate efficiently on any printer ... any speed 

• Easily separated manually or on any burster 

• Available pre-punched and with vouchers of any 
size at top, side or bottom 

• Can be part of multiple-part sets 

F O:,:ii.iii,Si,C~A:RD® 
the only continuous tabulating 
card with NO medial waste strips 

call, write or wire 

7i!l!'G~ov!~~ 
Phone: Oldfield 9-4000/Area Code 215 

Manufacturers of Line Hole Continuous Business Forms 

Call or write for the name and address of our Sales Representative in your area 

Circle No. 9 on Readers Service Card 
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COMPUTER SWAPPING COMPETITION GROWS 

As mentioned in last month's SCRATCHPAD, 
one of the most significant things about the 
success of the Honeywell 200 computer in captur
ing orders from current users of IBM 1400 series 
machines, is that it encourages other manufac
turers to enter more deliberately the 1401 re
placement market. This effect has not been long 
in coming, as recent announcements from Bur
roughs and General Electric reveal. 

Moving quickly, Burroughs announced last 
month the availability of a program translator 
which converts 1400 series programs into B200 
series programs. Burroughs claims that the 
translated programs from a card system run 50-to-
100% faster on the B200's, and tape programs run 
25% faster on the B200's •. As Burroughs DP sales 
manager V. J. Ford likes to put it, the "avail
ability of this translator removes the time and 
cost barriers to conversion to more productive 
systems." 

General Electric has just officially taken 
the wraps off its 415 computer which extends its 
compatible 400 series down to the $5000 to $9000 
per month range. Basically a slowed-down 425 
(memory cycle time of 2.3 usec. per character 
versus 1.28 usec. for the 425), the 415 offers 
the same software and peripherals as the 425. 
A minimum configuration of the 415 with a 4K 
memory, card reader and punch, and printer goes 
for $4770 per month. A 32K memory, four tape 
415 system with a card reader and punch, and 
printer, would be about $8500 per month, rather 
than the $5000 per month reported mistakenly in 
last month's SCRATCHPAD. 

For the current 1400 series user who would 
like to convert to the 415, GE is offering three 
months of free use of a CAPACITRIX (Capacitive 
Matrix) memory, a special permanent store memory 
unit, which enables the 415 to simulate the 
operations of the 1401. This special memory is 
offered to keep the current 1400 series user 
"on the air" while he is reprogramming his jobs 
in 415 instructions. To encourage the user to 
reprogram expeditiously, GE nudges the price of 
the CAPACITRIX up to $300 per month for the 
fOl1rt:r.. thru sixth month, $600 per month for tho 
seventh thru ninth month, and $900 per month 
thereafter. GE is also offering a 1401 simula
tor program with its 415 for those users who 
would rather not reprogram, but are willing to 
go the cost of the extra core memory needed to 
'store it. 
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SCRATCHPAD 

GE has been promoting the 415 to prospec
tive customers for about a month before its of
ficial announcement, and current estimates are 
that GE already has about 45 orders for the sys
tem outside of GE. One New England user we 
talked to said he is planning to replace two 
1401's with a 415 in the fall of this year. 

GE can be expected to move into the IBM 
7000 series market with an official announcement 
of its 600 series computers this month. GE, as 
one of the largest current users of IBM equip
ment, has already struck at the 7000 series from 
within when it recently decided to replace eight 
7090's used internally with their own 625 com
puter this year. 

Of course, one of the big and as yet un
answered questions, is what IBM will offer in 
the small to medium class computer range when it 
makes its upcoming new computer series announce
ment this month. We conducted an informal sur
vey among some current major users of IBM equip
ment, and found to our surprise that many of 
them had already been briefed by IBM personnel 
on the new series. Most of these people ex
pressed an "about time" attitude toward the new 
IBM equipment, noting that at last IBM is plan
ning to offer the type of computing power per 
dollar that their competitors have been touting 
for a year or two. As one data processing 
manager, who has four 1401's in operation, and a 
1440 and two H-200's on order, mentioned to C&A, 
"I have been up to Poughkeepsie Imd have been 
given the story on the expected capabilities of 
the new IBM computer series. Unless the compu
ting cost of the smaller machines comes in ma
terially lower than I currently anticipate, I 
will be sticking by my H-200 orders. My company 
sees a definite advantage to dealing with two 
vendors." 

At the time you are reading this issue, 
several of these questions will probably be 
answered by IBM's new computer series anpounce
ment currently scheduled for April 7. 

SOMETHING NEW VIA SOMETHING USED FROM BURROUGHS 

Burroughs has come up with a bright new way 
of handling one of the effects of the growing 
computer replacement activity. It is taking its 
Model 0 B200 processors which have been returned 
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by users who heve been up-graded to the B263, 
273, 283 or other systems and surrounding them 
with some low-cost peripheral equipment. This 
Burroughs is calling its new BIOO computer ser
ies. 

The BIOO series includes a B160, the B170, 
and B180. The B160 is a punched card system 
which rents for about $2000 per month. The B170 
can use card, magnetic tape or MICR and rents 
for about $2800. The B180 with six magnetic 
tapes will rent for just over $4000 per month. 
The peripheral equipment for the series includes 
a 400 cards per minute reader, 475 lines per 
minute printer, 250 lines per minute multiple 
lister, and a 1200 check per minute sorter read
er. Magnetic tape units have a 24 kc transfer 
rate. 

According to a Burroughs spokesman, the com
puter is immediately available for delivery, and 
several have already been sold, although the 
first official announcement of the series is not 
expected until the beginning of April. 

COMPUTERS INSTALLED 
VALUE 

UPDATING THE COMPUTER COUNT IN EUROPE 

Many of our readers may remember reading 
the report on "The Development of the Computer 
Market in Europe" which appeared in the Septem
ber and October, 1963, issues of C&A. This re
port, prepared by the Netherlands Automatic In
formation Processing Research Center, gave 8 

detailed description of the growth of the market 
for computers in the countries of Western Europe 
up to the end of 1961. 

Computer Consultants Limited of Enfield, 
Middlesex, England, one of the leading British 
consulting firms in the computer field, has just 
completed a detailed study of the use of compu
ters in Western Europe which serves to bring the 
information in the Netherlands-based report up 
to date. CCL's report, called "A Special Survey 
of European Computer User Systems," is stated to 
be accurate up to the end of 1963. 

The table below gives a comparison of the 
computer census figures in the recent report 
from CCL with those in the original Netherlands 
Center study. 

COMPUTERS ON ORDER 
VALUE 

NUMBER NUMBER (END OF 1963) NUMBER NUMBER (END OF 1963) 
COUNTRY {END OF 1261} {END OF 126]} {~MILLIONS} {END OF 1261} {END OF 1263} {~MILLIONS} 

Austria 25 66 16.1 20 50 12.3 

Belgium 65 142 36.2 50 105 29.7 

Denmark 10 74 17.2 25 30 10.5 

Finland 19 4.1 35 9.5 

France 260 791 136.0 300 406 69.6 

Germany 390 993 131.2 385 455 58.1 

Gr. Britain 340 626 81.1 260 381 57.2 

Greece 50 15.1 20 5.4 

Irish Rep. 10 2.3 39 6.3 

Italy 200 592 159.1 165 339 63.9 

Netherlands 70 156 42.3 50 134 44.2 

Norway 10 54 14.8 20 71 14.7 

Portugal 16 5.9 29 8.5 

Sp8in 23 5.9 19 5.2 

Sweden 70 147 42.0 80 121 31.7 

Switzerland --1!l 160 56.7 ~ 101 39.8 

TOTALS 1,510 3,919 766.0 1,420 2,335 466.7 
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NCR may not be the first name that 
comes to mind as a maker of elec
tronic data processing systems. Yet 
why have the U.S. government and 
so many leading companies through
out America invested in NCR sys
tems? Like the U.S. Air Force who 
uses 174 NCR 390's. Like Lockheed. 
Like Kaiser Jeep. Or R. H. Macy's. 

The answer, we feel, lies in NCR's 
unique position as a long·time man· 
ufacturer of the input side of EDP. 
We've been making cash registers 
and other business equipment for 

~u ~4 Mi~. I.DB 41 WI n,11*'1 ii'n n d 
80? 56 MaeyRH 2.20 13 77'17 7B'/a 771* 7S¥.+2Y. 

j~2 H2 In 1J Ii Il lYe l~ ,. It! A 
9~ 8 MadSG pf.60 4 8 8 8 8 ... 

38:j4 2S MagmaC .25. 10 37 37 36~ 37 -:v. 
~8'1. 35'h Magnavx .90 _ 226 39'1. 39¥, 38 38 -1\/. 
33'1. 28:v. Mallory 1.20 21 3O\Ia 30'12 30 3O~+ =Ii 
33'1z 21 MnShirt .70b 6 22'/2 22\/z 22 22 - If. 
27:jt 21 Vz Manning 1.40 12 27'12 27\/z 27'1. 27Va- V. 
9:jt 5~ Marac Oil 2 9'1. 91, 91, 9\/ ..... 

59Ya 4J\11 Marathon 2b 3J SHiI 58Ya 58\'. 58'1.- ¥. 
35 19:V. Maremont 1 IJ 24'1. 24'h 24\'. 24\1,- V. 
3W. 2H. MarMid 1.15 67 3tl'a 32'1. 3tll 31¥.- \/a 
36'1. 24:jt MarlRk 1.40 58 35V. 35'1. 35 35\/.- V. 
15Ya 9\/z MarQuar .2~e J 9:j4 934 H. 9~ ... 
40~ 30'1. Marq C 1.80 20 34¥. 34¥a 34\/8 34Ys+ % 
~O~ 32 MarshFd 1.60 11 38\/2 39¥a 38\/1 39¥a+ I 'I. 
22~ 18 Martin M I 83 20 20 19l'a 20 + \/s 
~8¥a 36',4 Masonil 1.20b 18· ~7:j4 48~ 4]3,. 4S'/s+ '12 
61 35V2 MatteI .40 74 39 40'1. 39 40'/8+1¥. 
75 53 MayOSt 2.20 27 73 73'/2 72~ 73\/2 + V2 
19Ya 14¥. MaysJW .80 II'. 15~ 15:j4 15% 15% . 
39¥. 29\/2 May tag 1.401 11 35\1s 35\/z 34l'. 35'12 + '12 
68'14 ~8 MCA Inc 188 56'1. 56'h 56'1~ 56',4 ..... 
39'1. 34',4 MCA pll.SO 3 35% 35~ 35\/2 35\/2- \/. 
23¥. 21 \/2 McCall .~O 4 23:jt 23:jt 23'1. 23'1.- '4 
23¥. 20~ McCord 1.20 6 22'12 22\/2 22'12 22'12 + V. 
17:v. 9¥. McCrory .80 ~6 II¥. 11\/2 11¥. 11'12+ V. 
89 70V. McCro pfJ.SO z50 72 72\/2 71\1z 71Y2+ '12 
73~ 52~ MeCro p14.SO zl90 6O:v. 61:v. 6O:v. 6124 + 'I. 
94 77 McCro 6pl6 zl20 ~'1. 14:v. ~'I. ~24+1'1. 
31'12 'II V, McDerm .801 55 2224 23¥. 22~ 2HH % 
60'1. 47 MCOonAir Ib 15 5S~ 55¥. 55~ 55%+ V. 
40~ 34'12 McGEd 1.401 38 3624 36¥. 36'/2 3634 
33~ 23¥. McGHill .601 46 33'12 34 33'/2 34 + % 
18¥. 15V2 McGreg A 1 I 15:j4 15:j4 I HI. 15~+ 'I. 
53'h 40 Mclnlyr 1.60 2 51¥. 51¥. 51'1. 51'1.- V2 
19 10¥. McKee 1 4 18¥. 18¥. 18\/, 18~+ v. 
51 ¥. 39'1. Me Kess 1.50 7 4~~ ~~~ 4~ ~~ _ 'I. 
12 9¥. McLean .40il 12 10:v. 11 10:j4 11 + V. 
56 46 McLouth 1.40 19 50 SO~ 49:v. 4924- \/. 
29~ 20~ MeNeilM Ib II 2t¥a 'II¥. 21~ 21~- ~ 
23~ 19'h McQuay 1. 5 20¥. 20~ 20'12 20~ 'I. 
47=1i 37Va MudCp 1.713 10 43~ ~4'.4 43~ 44 + '1~ 

·27¥a 16'1. MelvShot.80 26 16~ 17 16~ 17 + v. 
27~ 20'1. Merc 51 1 1.'J 26Ya 26~ 261i 26~+ V. 

120V2 77V2 Mercle 21 9 115~ 116'.4 1I5'/~ 115'.4-1=1i 
13~ 11'12 MerrCh .30; 30 11~ 12 11~ 12 ..... 
15li IJ1,4 MesabI .14, 16 14~ 14~ 14~ 14-14- YI 
37¥. 27 MestaM I 6 32 32 31:v. 31:v. ..... 
37'.4 26'12 MGM 1.50 I. 29'12 29:v. 29 29 _ ~ 
38=11 15 Metrom .40. 21 30 30',4 29'12 29V2- =Ii 
89 ~'h MetEd pfJ.U z1l0 15'12 16 IS'h 86 + 1 
41\1J 34~ Mid SU 1.16 ~ 40 "0'.4 40 40',4- V. 
72 49~ MidlRoss 3.20 6 70 70'.4 69~ 69~+ Va 
80'1. 60'.4 MidOll I.S0b 2 70',4 70~ 70V~ 70:j4+ '4 
3J:j4 24'.4 Miles .701 3 32V. 32Y, 32 32 - Va 
24~ 18:Jt. MlritrCh .70 20 19~ 20 19Ys 20 + \/. 
150'l~ 84'12 Mpl Hon 2 x34 133~ 135 133'1. 134'l1+ 1'l1 
96 79:j4 Mpl Hon p13 3 94:v. 94~ 94'1. 94'1 •..... 
73'4 52'12 MinnlllngM 1 x147 69 70 69 69~+1'III 

80 years. We have a practical, busi
nessman's point of view and an 
outstanding ability to create a total 
system. We have 7500 highly trained 
servicemen in the field. We've been 
able to put NCR EDP installations 
into effect with a speed that others 
would find hard to equal. For 
detailed information on how NCR 
equipment can be applied to your 
firm's operations, call your local 
NCR representative or write today 
to: The National Cash Register Com
pany, Dayton 9, Ohio. 

BE SURE TO VISIT THE NCR PAVILION AT THE N. Y. WORLD'S FAIR THE NATIONAL CASH REGISTER COMPANY ® 
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DECISION TABLES 
AND THEIR APPLICATION 

Paul Dixon 
Auerbach Corporation 
Philadelphia) Pa. 

Introduction 
The purpose of this article is to describe the funda

~ental principles of decision tables and give some indica
tIOn of the power and applicability of this technique as an 
analytical and programming tool. Although the, literature 
on d.ecis.ion-~able development and potential directions of 
apphcatIOn IS extensive, relatively little use has been made 
of decision-table .techniques, particularly when compared 
to the programmIng. tool of flowcharting. 

One reason given for this situation is that the decision
table technique is generally considered as being an "ad
vanced" tool. To a certain·Gxtcnt this is true. As a systems 
analysis and programming tool, relating to the use of com
puter equipment to perform decision-making functions, de
cision tables are of relatively recent origin. The tabular 
form of recording, however, has been known and used for 
many. years. as a ~e.ans of summarizing facts and previous 
eXperiellCe 111 statistIcal tables ~llld accounting reports. 

To lllallY people, the designation "advanced" also im
plies complex. In this particular case, the inference is 
erroneous. The. basic principles of decision tables are 
~luite simple, and onc of the major advantages of the tables 
IS that they provide a powerful means for expressing com
plex problems in a gre,atly simplified form, which makes 
possible more effective analysis. They enable the analyst 
or prog~ammer to partition a complex decision-making 
process Into a set of small interconnected tables in which 
the proces~ is shown in a series of easily digestible, parallel 
steps. ThIS format shows the decision logic much more 
clearly than the se.quential format of a flowchart and is 
much easier to revise and expand. The latter advantage 

This article is based on a special report published in Auerbach 
Standard EDP Reports and is used with permission. Copyright 
1963 by Auerbach/Info, Inc., Philadelphia, Pa. All rights re
served. 
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makes decision tables particularly helpful in situations 
where the .de.cisio~ process is subject to frequent changes 
over a penod of time. Far from being complex, decision
table documentation is considerably more effective than 
flowcharts as a means for e,xpressing complex problems to 
non-specialists, such as top management. What's more, the 
clarity of their format is such that they provide a very 
effective means of checking the completeness of a problem 
description. 

Another re.a~on given f?r the relatively sparse use being 
made of declSlon tables IS that their utility is limited to 
only very complex problems. This belief is valid only if 
you de~ne a complex problem as one composed of nu
n~erous I~ter:relat~d cond~tions, actions, and decision points. 
CO~I,>lexity of thIS type IS not, of course, a very severe re
stnctio.n of decision-table utility. The truth is, a majority 
of b~sIness problems are complex enough in this sense to 
reqUire a more effective me.ans of expression than the 
flowchart. 

The utility of decision tables is further broadened by 
the ~ase with which they can be adapted to computer op
eratIOn. The ~ables can ?e prepared in either a symbolic 
language or In a restncted form of English, such as 
DE~ AB-X, the experimental decision-table language ex
te~sIOn to COBOL-61, for automatic compilation into an 
o?Ject program. Although not many decision-table com
pt1ers have yc:t be~n de~eloped and there are problems (dis
cussed la~er In thIS artIcle) to be overcome in developing 
very effiClen t on~s, the use of decision tables as part of a 
source program IS a practical possibility. 

This is not to say that decision tables should completely 
~upplant f10.w.charts. Functionally, the two are quite dif
fe.rent. DC:ClsIOn tables arc primarily an analytical tech
mque, wl~lle. flowcharts are a documentation technique
one th~t IS, In fact, completely oriented toward computer 
processIng. Although the process of flowcharting may be 
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RULE 

CONDITION CONDITION 
STATEMENT ENTRY 

ACTION ACTION 
STATEMENT ENTRY 

FIGURE 1. DECISION TABLE ELEMENTS 

RULE 1 RULE 2 RULE 3 

Credit OK Y N 

Pay Experience 'Favorable' - Y 

Approve Order X X 

Return to Sales - -

FIGURE 2. CREDIT APPROVAL DECISION TABLE 

NO NO 

YES 

FIGURE 3. Credit Approval Flow Chart 

N 

N 

-
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Return to 
Sales 

Approve 
Order 

RULE 1 RULE 2 RULE 3 RULE 4 

CREDIT OK Y N 

PAY EXPERIENCE 'FAVORABLE' - Y 

SPECIAL CLEARANCE OBTAINED - -
APPROVE ORDER X X 

RETURN ORDER TO SALES - -

FIGURE 4. EXAMPLE OF LIMITED ENTRY TABLE 

CREDIT APPROVAL TABLE 
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used by an analyst to arrive at the full coniplexity of the 
problem in stages, through a series of pencilled versions 
of the problem, it imposes upon him a rigid sequence of 
problem-sol ving operations. I n practice, the seq uen tial 
format of flowcharts forces the user to carryon two steps 
concurrently: in order to document the logic of the prob
lem, he must choose a particular sequence of problem
solving operations, e\'(~n though he may not yet fully com
prehend the problem. 

I n contrast, decision tables are completely problem
oriented. Their tabular and parallel format permits the 
analyst to express the problem in a way that dearly shows 
the interactions among decision rules without having to 
bother with the methodology of the solution; he is free to 
work that out (and usually do it more efl'ectively) after he 
fully understands the problem. Actually then, decision 
tables, most often comp1emen t flowcharting, except in those 
instances where the availability of a compiler permits the 
tables to be used as part of the source programs. 

Experience has proved that, in many classes of applica
tions, the use of decision tables to complement, or replace, 
Howcharting leads to a more thorough definition of the 
problem and to more efficient use of both systems-analysis 
and programming manpower. There, is little reason, there
fore, why a tool of this power should remain an "advanced" 
technique, used by only a few, when, with relatively little 
effort, discipline, and practice, it could benefit the many 
who are seeking to reduce system design costs and improve 
performance. 

Decision Tables 

The decision-table principle, as pointe.d out above, is 
neither particularly new nor revolutionary. As a concept it 
is very easy to understand. Its significance lies primarily in 
its power as a tedlllique of system analysis and, where 
practical, in its use as a source program that can be directly 
compiled into object computer programs. 

A decision table is a tabular representation of particular 
sets of: 

(1) Conditions: variables that must be considered in 
reaching a decision; 

(2) Actions: operations that must be carried out when 
a given set of conditions exist; 

(3) H.ules: specific sets of conditions and the actions 
dictated by these conditions; 

(4) Entries: additional information about either a 
condition or action pertinent to a particular rule. 

These clements are defined in a decision table (see Fig-
ure 1) as: 

(I) Condition Statement 
(2) Condition Entry 
(3) Action Statement 
(4) Action Entry 
(5) Rule 

Statements (bOlh condition and action) arc placed to the 
left of the vertical double line (this portion of the table is 
sometimes called the stub) , entries (both condition and ac
tion), to the right. All information about conditions is 
shown above the horizontal double line; all information 
about anions is shown below the horizontal double line. 
Rules arc shown at the top of each entry column. 

Figure 2 shows how this format would be used to express 
a typical credit situation, i.e., "if credit is OK, approve 
order; if credit is not OK, but pay experience is favorable, 
approve order; otherwise, return order to sales." 

The structural difference between decision tables and 
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flowcharts is shown by looking at the flowchart of this same 
situation, shown in Figure 3. While the Howchart depicts 
the decision-making process in sequential steps, the decision 
table depicts it in vertical, parallel columns. 

Decision tables may take anyone of three forms: 

(I) Limited-entry.table 

(2) Extended-entry table 

(3) Mixed-entry table 

In the limited-entry table (Figure 4), the condition state
ments are complete, defining both the variable that must 
be considered and the value of the variable. The condition 
entries merely tell whether or not a particular condition 
must exist for the rule at the top of the entry column. 
The condition entries arc "Y" (yes), "N" (no), or "-" (ir
relevant). Similarly, the action statements in a limited
entry table completely define the actions to be taken for 
the sets of conditions shown. The action entries merely ap
prove or disapprove an action statement for the particular 
set of conditions shown in the column. The action entry 
per rule per action statement, therefore, is limited to an 
"X" (executed) or "-" (don't execute). 

In an extended-entry table (Figure 5), the condition 
statements only identify the variables to be considered. 
The condition entries define the values (either absolute or 
relative) of the variables. In similar fashion, the action 
statements in an extended-entry table only identify the 
variables to be modified; the way they are to be modified is 
stated by the action entries. 

The third type of decision table, the mixed-entry table, 
is shown in Figure 6. This combines both the limited and 
extended entry forms. Although the limited- and extended
entry forms can be mixed within a table, one form must 
be used exclusively with a horizontal row of the table. 

As pointed out earlier, one of the primary advantages of 
decision tables is that they permit a complex decision-mak
ing process to be partitioned into its various component 
parts, each part of the process documented by an individual 
table. This-means that the tables must allow for a transfer 
of control from one table to another. This is accomplished 
with appropriate action entries, such as those shown in the 
last two lines of Figure 7. An action entry of this type will 
either unconditionally pass control to another table or 
provide for entry into another table and, then, the return 
to the original table and column, where the entry following 
.the one that caused the exit is picked up. 

In the DET,\B-X language lIsed in Figure 7, this facility 
is provided by the "DO" statement and the "GO TO" state
ment. The example, Figure 7, implies the existence of 
seven other tables: AB-Process, .-\C-Process, A-Edit, B-Eclit. 
CoEdit, Errors, and Next Job. In Rule 1 or the table shown, 
the action entry to execute "DO AB-Process" will cause 
table "AB-Process" to be entered, and, upon completion of 
that table, control will be returned to the Rule 1 action 
entry for the "DO AC-Process" action statement. 

.\ table to which temporary control is transferred with a 
·'DO" action should have no rules terminating with an 
action entry to execute a "GO TO" action, since this would 
contradict the return of control that is indicated by the 
controlling "DO" action. While the control-transfer ter
minology used here applies to the proposed DETAB-X 
language extension to COBOL, any other equivalent may 
be used where the tables are not to be compiled. 

The final example given below illustrates the use of a 
limited-entry table in defining the logic of a simplified file
maintenance application. Starting and ending procedures 
are excluded, and would be normally found in other tables. 
The file names and data fields are: 
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Inputs: File Names 

1. Master File 

2. Cha nge File 

Data Fields 

1. STOCK-NR-A 

2. ON-HAND-A 

I. STOCK-NR-C 

2. QUANTITY 
3. CHANGE-CODE 

record to apply against it, write the master-file record into 
the new master file. 
When an item from the change file does not correspond 
to a master-file record, it must be a "NEW ITEM." In 
this case, create a new master-file record from the change
file record. 
When the stock number of the master file agrees with the 

stock numher of the change file, update the master-file 
record as follows: 

Outputs: (I) If the change-rode is equal to '~REC," adjust quantity 
on hanc\. 1. New Master File (same as master file) 

2. Ship-Order File (same as change file) 

The work to be done is as follows: 
When an item from the master file does not have a change 

(2) If the change-code is equal to "SHIP" and the quan
tity requested is available, adjust "ON-HAND-A" and 
write shipping order. If the quantity requested is not 
available, modify the change-code to read "BACK
ORDER" and write shipping order. 

RULE 1 RULE 2 RULE 3 
AGE LE 25 LE 25 GR 25 

SEX "M" "Fit -

ACCIDENTS - - EQO 

SET RATE EQ (RATE) + RISK FACTOR - - SPECIAL RATE 

SET NEW RATE EQ RATE RATE RATE 

FIGURE 5. EXAMPLE OF EXTENDED ENTRY T1\BLE 
RATE DETERMINATION TABLE 

RULE 1 RULE 2 RULE 3 RULE 4 

IS IT AN ANIMAL Y Y Y N 

NUMBER OF LEGS 4 4 4 2 

HAS IT F EA THERS N N Y Y 

NOSE LONG SHORT LONG -
NECK SHORT LONG LONG -
IT IS ELEPHANT GIRAFFE HALLUCINATION BIRD 

GO TO TABLE E TABLE G PSYCHIA TRIST TABLE B 

FIGURE 6. EXAMPLE OF MIXED ENTRY TABLE: WHAT IS IT? 

RULE 4 

GR 25 

-
GRO 

-

RATE 

ELSE 

-
-
-

-
-
-

TABLE X 

RULE 1 RULE 2 RULE 3 ELSE 

JOB-CODE EQ "A" "Bit "C" 

ADD 1 TO A-COUNT B-COUNT C-COUNT 

00 AB- PROCESS X X -

DO AC-PROCESS X - X 

00 A-EDIT B-EDIT C-EDIT 

GO TO NEXT-JOB X X X 

FIGURE 7. EXAMPLE OF TRANSFER OF CONTROL 
CODE TEST TABLE 

© 1 964 Auerbach Corporation and Info, Inc. 

COMPUTERS and AUTOMATION for April, 1964 

-
-
-
-

ERRORS 

X 

17 



(3) If the change-code is equal to "AD JUST," apply 
quantity in change file to ON-HAND in master file. 

Table 8 shows this specification in tabular form. It is 
obvious that the tabular presentation, when compared to 
the text description, is more concise and permits easier com
prehension and checking of the logic involved. 

Applications o,f Decision Tables 
The advantage of decision tables varies with the com

plexity of the decision logic, not with the type of applica
tion. If the process is logically complex and involves many 
logical decision points, then decision tables generally will 
be the most effective method for expressing the logic of the 
problem. This will be so whether the application is file
processing, manufacturing, engineering-scientific, or the 
executive-control program of a real-time system. 

Evidence of the power of the technique and the man
power economies that can be achieved is available from the 
experience of a number of large users, covering a wide 
range of applications. Most of the original work on de
veloping decision table techniques to the point of practical 
application has been done by General Electric and IBM, 
and users within General Electric provide the widest range 

STOCK-NR-A EQ STOCK-NR-C 

STOCK-NR-A LR STOCK-NR-C 

STOCK-NR-A GR STOCK-NR-C 

CHANGE-CODE EQ "REC" 

CHANGE- CODE EQ "SHIP" 

CHANGE-CODE EQ "ADJUST" 

CHANGE-CODE EQ "NEW-ITEM" 

QUANTITY LR ON- HAND- A 

MOVE (ON- HAND- A + QUANTITY) TO ON- HAND- A 

MOVE (ON- HAND- A-QUANTITY)"TO ON- HAND- A 

SET CHANGE CODE EQ "BACK-ORDER" 

WRITE SHIP-ORDER FROM CHANGE 

WRITE NEW-MASTER FROM MASTER 

WRITE NEW-MASTER FROM CHANGE 

READ CHANGE 

READ MASTER 

00 ERROR ROUTINE 

GO TO TAB-006 

of successfully implemented applications. Available litera
ture on decision tables, including reports presented at a 
Decision Tables Seminar, held in New York in September 
1962, describe the use of the technique in, for example, 
manufacturing applications ranging from quality control 
and operational planning, through inventory control and 
production scheduling, to dispatching, shipping, and traffic 
control. In marketing, decision tables have been used to 
show the relationship between market requirements and 
engineering decisions. Companies have also reported suc
cess in using decision tables to design and implement com
plex file-processing systems involving problems with condi
tional decision chains, which could not be successfully 
resolved using flowcharting techniques. 

While the detailed description of these, and other appli
cations, is not contained in the scope of this article, the 
bibliography at the end of this report will provide inter
ested users with detailed descriptions of these applications. 
Many basic advantages may be gained through the use of 
decision tables in the above mentioned applications, in
cluding (1) cutting the analysis and programming time 
needed to develop and implement the program by as much 
at 50%, (2) greatly simplified updating procedures, a"nd 
(3) drastic reductions in debugging effort, due to almost 
error-free development of the process logic. 

RULEl RULE 2 RULE 3 RULE4 RULES RULE 6 ELSE 

Y Y Y Y N N -
- - - - Y N -
- - - - - Y -
N N Y N - - -
Y Y - N - - -
- - - Y - - -
- - - - - Y -
N Y - - - - -
- - X X - - -
X - - - - - -
- X - - - - -
X X - - - - -
- - - - X - -
- - - - - X -
X X X X - X -
- - - - X - -
- - - - - - X 

X X X X X X X 

FIGURE 8. FILE UPDATING ROUTINE 
FILE MAINTENANCE TABLE TAB-DOl 

© 1 964 Auerbach Corporation and Info, Inc. 
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Directions of Further Development 

In addition to the wider application of decision tables 
as a system-analysis and programming tool, a major area of 
future promise is the use of decision tables as a source 
programming language. To achieve the desired efficiency 
'in object programs generated from decision tables, the user 
will have to assign frequency-of-execution values for the 
rules within a table and incorporate these values into the 
table. The compiler would, first, analyze the table; then, 
reorder the columns according to decreasing frequency of 
use; and, finally, generate an object program in which the 
number of condition tests for each path is inverse to the 
number of times the path is used. While this would increase 
compiling time, it would provide a high degree of object
program efficiency. 

Further work is also required to develop more sophisti
cated decision-table methodology in specific application 
areas. In particular, studies are required to develop and 
evaluate techniques for the application of decision tables 
to the design and programming of large real-time systems, 
one of the areas in which the inadequacy of present meth
odology is most obvious. 

Summary of Advantages of Applying 
Decision Tables 

Experience with the use of the decision-table technique 
indicates it provides a number of important advantages in 
the system-analysis and programming areas: 

(1) It forces a clear problem statement and shows where 
information is missing. 

(2) It forces a complete logical description of the prob
lem. 

(3) It completely defines, at system level, decisions to be 
implemented. 

(4) It leads to low-cost translation of a defined system 
into a working computer program. 

(5) It permits development and orderly presentation of 
systems too complex for effective flowcharting. 

(6) It allows extensive use of subroutines through the 
segmentation of the over-all system into logically 
manageable tables. 

(7) It is a superior form of documentation for com
munication among system analysts, programmers and 
management. 

(8) It is easy to update and revise and shows more clearly 
than flowcharts the effects system changes will have 
upon the decision logic. 

(9) It permits system definition and description without 
imposing a premature sequence of problem-solving 
operations. 

(10) It is a technique that is easily learned. 

(11) Decision table language is suitable for direct transla
tion into machine language; i.e., it lends itself to 
direct compiling. 

The benefits are many. With relatively little effort and 
management direction, there is no reason why decision 
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tables should be restricted to the few practitioners of the 
art whose complex problems have forced them to learn 
and innovate. 
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STANDARDS 
FOR 

COMPUTER 
PROGRAMMING 

PART 1 

Example of a Macro-Block Diagram. (Courtesy, State Street Bank 
and Trust Company and The Diebold Group, Inc.) 

In the second article of this series (see "Com
puters and Automation" for December, 1963), 
standards for systems analysis were described. 
Standards were established for the several tasks 
included in the systems analysis function. This 
process led up to the development of a Job Speci
fication Manual which describes a system in suf
ficient detail to allow a program to be written. 
This article picks up at that point. 

After the specifications of the job have been completed 
and expressed in a Job Specification Manual or its equiva
lent, the manual should be reviewed by the systems analyst, 
to assure completeness, before the actual programming of 
the job is begun. This will avoid much communication be
tween the specifier of the job to be done and the program
mer of the job, with consequent loss of time and other 
waste motion. 
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Assuming that the job specification is complete, pro
gramming is started, and the programmer then performs 
the following tasks: 

• Logical analysis - translation of program functions 
into block diagrams to provide a graphic representa
tion of steps the machine will follow. 

• Coding - translation of the block diagrams into sym
bolic language. 

• Desk checking - a detailed review and verification 
(before putting on the Computer) of program coding. 

• Test data preparation - creation of input data sam
ples to verify that all conditions will be properly 
recognized and processed by the program. 

• Assembly and test - machine translation of the 
symbolic language into machine language, actual pro
gram operation under test conditions, and any cor
rection of the programming needed to achieve correct 
performance of the job. 
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• Documentation - preparation of a detailed descrip
tion of the correct program and its operation. 

For each of these tasks, a rigid discipline is necessary to 
assure: 

• A uniform product 
• Efficient scheduling 
• Performance evaluation 
• Interchangeability of personnel 

Block Diagrams 
The programmer's first task, in organizing the computer 

solution of the problem, is to recognize major areas or 
blocks of the programming, which may be called lllcICrO

blocks, and make a diagram showing the relation of the 
macro-blocks. Each macro-block is then diagramed sepa-

* Formerly director of Data Processing Services for The Die
bold Group, Inc., New York, N.Y. 
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Example of a Micro-Block Diagram. 

rately and on a much larger scale showing detaIled opera
tions, and these may be called micro-blocks. 

Standards For Logical Diagraming 
The drawing of block diagrams can become individu

alistic and arbitrary. To avoid this, a detailed set of rules 
should be drawn up and they must specify: 

• Kind of diagrams to be drawn 

• Format 
• Method of diagraming 
• Complexity or level of detail 
• Coding scheme 

Basic specifications, such as the following, should be in
cluded in the set of rules: 

1. Two kinds of block diagrams shall be prepared for 
each program. The first shows the relation of the major 
La gic steps of the program and are referred to as macro-
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block diagrams. The second kind is more detailed, show· 
ing the composition of each of the major logic steps. This 
kind is referred to as the micro-block diagram. (It is not 
necessary however to show one box or symbol for each 
machine instruction; if that were done, a diagram would 
hardly be necessary.) 

2. The purpose of the macro-block diagram is to show 
all the major elements that make up the program and their 
relationships. The purpose of the micro-block diagram is to 
show the calculations and linkages which fulfill the ob
jective of the program. Both diagrams should be machine
independent: i.e., The program logic shown should be trans
latable into the language of any machine of a suitable con
figuration. 

3. Each symbol or block on the macro-diagram should 
correspond precisely to a micro-diagram on which the detail 
is shown. 

Format Rules 
Certain rules of format are necessary and must be speci

fied, even though they may appear rudimentary. Do not 
allow assumptions to be made; instead state precisely the 
requirements. For illustration: 

1. Paper shall be white bond, size 8Y2 x II". A margin 
of 1" shall be maintained on the left side for binding. 
Reasonable margins shall be observed on all other sides. 

2. All block diagrams shall carry a complete identifica
tion in a particular area or block on the upper right corner 
of the page. This block will show the following minimum 
information: 

a. Program Number 
b. Program Name 
c. Programmer's Name 
d. Date and Revision Number 
e. Block Number and Block Description 
3. The page number and the total number of pages 

(page X of Y) shall be clearly noted on the bottom right 
corner of each page of the diagram. 

Method of Diagraming 

Although the manufacturer-supplied template almost 
forces a uniform method of diagraming, basic rules and 
symbol definitions must be included as part of the pro
gramming standards manual. Variations should not be 
allowed, even if the programmer argues from the status 
attached to ownership of a ten-year old "original" template! 

The operations shown should be concise and self-explan
atory. Whenever symbols or abbreviations are used they 
should conform to established standards. Nonstandard 
abbreviations should be separately defined on a legend page 
to precede the block diagram. 

Complexity 
The most difficult standard to establish is the degree of 

block diagram detail. A meticulous programmer often 
draws too many blocks, thus creating a diagram with nearly 
as many symbols as program instructions. In this case the 
diagram is hardly necessary since the coding serves this 
purpose. A hasty programmer will frequently insert a 
symbol stating "calculate" or "update" without adequate 
regard to the many detailed steps that make up the calcula
tion or the updating. It is necessary to control the level 
of diagraming, with such rules as these: 

1. The program shall be divided into major logical seg: 
ments or subroutines, referred to as blocks. Each program 
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shall have no more than twenty-four (or some other stated 
number) of such blocks. 

2. A program block shall be subdivided into logical func
tions called steps. Each program block shall have no more 
than 99 steps and no fewer than 10 (or other stated num
bers) . 

The above illustrative rules serve to set limits on com
plexity. Dependent on the nature of the programs and the 
size of the computer, the limits may be changed to fit the 
circumstances. 

3. A macro-block diagram shall be limited to one page. 
It shall show all links between the macro-blocks. 

4. A micro-block diagram shall consist of not more than 
two pages for each macro-block. Only one macro-block 
may appear on anyone micro-diagraming page. 

Coding Scheme 
It is necessary to provide appropriate linkage and permit 

cross references among the macro-diagrams, the micro
diagrams, and the coding. Therefore a meaningful coding 
scheme must be developed. The following scheme has been 
designed to provide a direct, automatic connection with the 
coding. It uses a "standard labeling system" discussed later 
in this article, which is often, though perhaps not always, 
applicable. 

1. Each macro-block will be assigned a letter, in se
quence, as related to the normal program flow. The first 
macro-block should always be assigned the specific letter, 
such as "A", and the sequence maintained through Z. 
Capital I and capital 0 should not be used. 

2. Each micro-block within a macro-block shall be as
signed a number from 01 to 99 consecutively. The general 
sequence of numbers is from top to bottom on the micro
block diagram page, but exact numerical order is not re
quired. The number is written outside of the block symbol, 
on the upper right corner. (Later insertions and changes 
may be given a decimal notation within the same sequence.) 

3. The macro-block diagram shall clearly specify the 
block letter for each of its macro-block symbols for which 
a micro-diagram exists. 

4. "Exit connectors" shall be labeled with the macro
block letter and the micro-block number of the step to 
which an exit is made. If the macro-block letter is not 
shown, the connection must be made to another micro
block within the same macro-block. If the micro-block 
number is not shown, the connection must be made to 
micro-block X01, where X designates "temporarily unde
termined." There is no need to indicate the entry connector, 
since the block letter and the symbol number appear clearly 
on the page. 

5. The first symbol on each page shall be an entry con
nector denoting the block letter (macro-block letter) and 
symbol number (micro-block number) of the first step on 
this page. This will simplify review of diagrams. . 

6. Formulas and other special relationships in the logic 
of the program should be shown on the micro-block dia
gram on the right margin in a special oversize block. This 
will emphasize their presence, and the manner in which the 
depicted logic has been derived. 

Character Writing Conventions 
It is important that alphabetic and numeric characters 

be written clearly, so that key-punch operators can make 
the distinction between similar characters. The letter 0 
is frequently confused with the number 0, since the con-
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text in which they appear is often meaningless· to a punch 
operator. Since the methods vary from one in~tallation to 
another and programmers do change jobs, it is .important 
that one set of characters is used. There are installations 
today using the symbols, 0, (D, 8, 0, and 6, to distinguish 
the letter from the numeral, and othe~ installatiops that 
use the same symbol for both letter and numeral! This 
should be changed. 

CONVENTIONS FOR CHARACTER WRITING 

CERTAIN SYMBOLS MAY BE MISTAKEN FOR OTHER 
SYMBOLS WHEN CODING SHEETS ARE BEING 
KEYPUNCHED. 
THE FOLLOWING SYMBOL CONVENTIONS MUST BE 
STRICTLY COMPLIED WITH TO MAINTAIN A FLOW OF 
WORK WHICH IS ACCURATE. 

A 
K 

U 

2 

8 
L 

V 

3 

NUMBERS 

., 5 6 

ALPHABETIC CHARACTERS 

7 

C D E F G 
M N tT P Q 
w )( Y .z: 

SPECIAL CHARACTERS 

[l] 12-0 PLUS lERO IZI 0:-1 SLASH 

8 

H 

R 

o 12-3-8 PERIOD rn 0-2-8 RECORD MARK 

lID 12-4-8 LOlENGE GJ 0-3-8 COMMA 

[) 12-5-8 LEFT PARENTHESIS 00 0-4-8 PERCENT 

8J 12-6-8 LESS THAN ~ 0-5-8 EQUAL 

~ 12-7-8 GROUP MARK ~ 0-6-8 APOSTROPHE 

1lJ12 AMPERSAND ~ 0-7-8 TAPE SEGMENT MARK 

ill 11-0 MINUS lERO I!l 3-8 POUND SIGN 

rn 11-3-8 DOLLAR ~ 4-8 AT SIGN 

IE] 11-4-8 ASTERISK ill 5-8 COLON 

rn 11-5-8 RIGHT PARENTHESIS ill 6-8 GREATER THAN 

m 11-6-8 SEMICOLON 0 7-8 TAPE MARK 

@ 11-7-8 DELTA 0 
Gil MINUS 0 

Character Writing Conventions. 
(Courtesy, Bulova Watch Co.) 

Coding Standards 

s 

o 

J 
T 

After the block diagram has been completed and re
viewed, the program is ready to be coded. For all machines, 
the basic elements of coding format are: 

• The identification: page and line number, to pinpoint 
sequence relationships. . 

• The label or tag: a name or number assigned to an 
instruction or a constant, for convenient reference. 

• The operation code: the name or numeric designation 
of the instruction to be executed. 

• The operands: the address ( es ) of the data to be 
operated upon, with increments, indexes, or other 
designations, according to the machine characteristics. 

• Comments: words of explanation. 

The best standards for coding therefore include rules 
for: 

• Coding format 
• Coding method 
• Program organization 
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Standards established for coding ,are generally the' most 
significant. The program code listing is used to test, change, 
review, or segment the program. The code listing to be 
intelligible to everyone concerned must therefore be written 
in a' standard manner. The listing must also relate directly 
to the block diagram, so that standards must include 'a 
method for linking the two. 

The Use of Mnemonics 
Machine coding is oriented to computer design. Machine 

instructions and addresses are usually meaningless abbrevi
ations of letters and numbers. 

The lack of standards ( and disciplined' adherence to 
them) in the use of these abbreviations is a major factor in 
preventing information exchange and understanding among 
programmers. One programme,r may call his first instruc
tion START, an?ther BEGIN, and still a third by the name 
of the first function performed, such a,s READ. In large 
programs, which may require from 400 to 1,000 distinct 
mnemonic tags, confusion and lack of organization prevail. 
Misspelling, duplication, lack of sequence, and loss of mean
ing all contribute to the continuing confusion; the establish
ment of a rigorous discipline is almost the only way in 
which these unnecessary problems can be eliminated. 

A further disadvantage of programmer-generated mne
monics is that it becomes extremely difficult to check a 
large program co~pletely...: 

The burden of assigning distinct names to many pro
gram elements frequently forces programmers into a sec
ond language, to prevent duplication. It is not uncommon 
to find French or German tags, proper names, and even 
zoological names such as CAT and DOG in a large program. 
The lack of relevant meaning of such tags further obscures 
the complexity of the program. 

The coding standards developed on the following pages 
limit the programmer's ability to generate personal mne
monics. Although this may cause initial resentment among 
programmers, the expense of a program which cannot be 
understood by anyone except its author is never justified. 

Coding Format 
The format of the coding is restricted by, the form'at 

which the symbolic translator uses. There are certain rules 
which further assist uniformity. Illustrations of such rules 
are indicated, below: 

1. The language or translator to be used shall be . . . . . 
(For example; "All 1401 programs shall be assembled us
ing the Symbolic Programming System. Autocoder and the 
Report Program Generator may not be used unless per
mission is given by the Data Processing Manager. All 7090 
programs shall be written in FORTRAN. FAP may be 
used only in cases where FORTRAN cannot be used, and 
only with permission of the Data Processing Manager.") 

2. All coding sheets shall carry the programmer's name, 
program ·name, program number, and date of. completion. 

3. Page numbers shall be assigned in num~ric sequence. 
An extension of this rule segregates page numbers for cer
tain functions as: 

Page 00 for Identification and Statement 
Pages 01 to 10 for Input-Output System 
Pages 11 to 20 for Housekeeping Functions 
Pages 21 to 79 for Main Program 
Pages 80 to 89 fbr Areas 
Pages 90 to 99 for Constants 

4. All coding shall be in pencil, using a soft graphite 
lead to facilitate erasure and correction. Erasures shall be 
made completely. 
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5. All coding shall be double-spaced to permit proper 
positioning of insertions. The last five lines of every page 
shall be left blank for later insertions. 

6. . Insertions made at the bottom of the page must be 
given' a line number to correspond to the place where the 
instruction is to be inserted. In addition, the place where 
the insertion is to go shall be marked with an arrow in the 
left hand margin to allow easy review of coding. 

Coding Method 
To prevent the use of individual mnemonics and to in

sure readability, the framework of standards should be sim
ple, yet provide uniformity to the point where two pro
grammers referring to the same point in the program will 
unconditionally use the same tag. Similarly, two program
mers using the same constant must use the same tag, thereby 
conserving memory space. Sample rules follow: 

7. Comments shall be given and maintained for all 
lines of coding where appropriate. These comments shall 
be written in English in the space provided in concise, terse 
phrases descriptive of the function of the instruction. It 
is good practice. not to spread comment sentences across 
more than one line; if this is done, subsequent insertions 
will destroy the meaning. 

8. A Comments card shall be inserted at the beginning 
of each new macro-block specifying the block letter and the 
block name or function. If the routine is a generalized sub
routine, it shall also specify the conditions of entry and exit. 
(Comments cards use the operator TITLE, SAY, REM, 

Character 
1 

etc., to indicate a pseudo-operation which produces a listing 
line only.) 

9. 'Whenever a major logical change occurs within a 
block, a Comments card will be used (it may be left blank 
to generate an extra space on the listing). 

10 .. Whenever it is necessary to use a· reference label for 
a constant or an instruction the standard labeling system 
outlined below will be used. Variation from the standard 
labeling system is not permissible except as noted. If it is 
necessary to use a series of designations for special purposes, 
the scheme used should be noted both on the program list
ing and in the documentation .. 

Standard Label System for the 1401 
The method suggested below for standardizing labels 

represents what is believed to be a new approa'ch to the 
problem of coding uniformity, applicable particularly to 
the IBM 1401. (The actual standards used depend on the 
machine, type of translator, permissible size of the labels, 
and the degree of complexity settled on. The suggested ap
proach for designing a standard labeling system consists of 
analyzing the labels used in an average program, and de
termining major classifications, and then developing a cod
ing scheme for each major category of label.) 

According to a requirements analysis, the major break-
down of label types appeared to be as follows: 

• Instructions (Branch points) 
• Areas 
• Constants 
• Halts 

Char. L - LABEL AREA I T - TAPE AREA I P - PUNCH CARD ARE4 R - READ CARD AREA 
A 

2 

Char. Unique Character to Define The File as Specific File Within Program 
AREA 3 

Char. Blank for Overall Area Name Blank for Overall Area Name 
4 - 6 Mnemonic for Field Name Equivalent Card Column Number 

Char. 
Block Letter - From Diagram - Do not use I, C/>, S, X 

B 2 

Char. Step number - From Diagram 
BRANCH 3 - 4 Left justified, including leading zero. 

POINT Char. Instruction number 
USE ONLY IF REQUIRED 

5 - 6 Left justified, omit leading zero. 

H Char. 
(Location of Halt I HALT 2 - 4 Halt Number 4) 

Char. L N C W E T X A H M 
TEMP EDIT ADDRESS 

2 LITERAL NUMERIC COUNTER WORK WORD TABLE SWITCH CONSTAN'I HEADING MESSAGE 
AREA 

Char. SIZE OF CONSTANT Block Mnemonic 
C 3 (CODED ALPHA IF EXCESS 9) Entrvsz. Switch Letter 

Char. No of 
Report Message 

CONSTANT Actual last Block Lette r Size of Step 4 Data Fielc Entries Number 
f-- Number Name 

three Significant Number Number or 
Char. of Contents 

5 
Characters Step Decimals Entry 

I---
~eading 

Char. No Sign Number Block Number nstruction 

Sign Control Letter No .. If lLine No. 
6 Required if} 1 

L N '~C ''IW '~E T X A- H M 

* Elimination of block and/or step results in the establishment of a reusable constant. 
Note: Where a tag cannot be properly identified, the use of an X in the 6th position will signal the tag as a rule 

exception. This exception can only be made if a condition does not fit the standards outlined above. 

Summary of the Standard Label System. 
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COMMERCIAL.SCIENTIFIC.o/R 
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• Sales Representatives • Systems Representatives 

Computer Personnel Consultants, Inc., specializes exclusively in the recruitment of anq 
searches for professional computer personnel; computer personnel appraisal; and, com
puter personnel administration consulting. 

CPC is composed of professional staff members with undergraduate and graduate training 
in personnel administration, business administration, engineering or science. Each pro
fessional staff member has extensive computer experience with national management 
consulting or CPA firms, with computer manufacturers, or with computer users. The 
experience of our professional staff members is not limited to one computer manufacturer, 
industry, or function. The professional staff includes personnel specialists as well as elec
tronic data processing specialists. CPC is the only personnel consulting firm that has 
engaged in extensive professional field research of computer personnel characteristics. All 
completed recruiting and search assignments are guaranteed for six months. 

All fees are assumed by our client organizations. All negotiations arc handled in complete 
confidence. Registrations of computer professionals not actively see/dnl! a position change 
but sincerely interested in considering opportunities for which they arc qualified arc 
cordially invited. 

A complimentary copy of the nationally recognized report. Computer Personnel Charnc
teristics-1964, can be obtained by visiting, calling or writing. 

T.M. 

COMPUTER PERSONNEL CONSULTANTS, INC. 
l-a-HI+----.J--4f-+--l---

135 South LaSalle Street-Suite 1460 • Chicago. Illinois 60603 • Phone 312-236-0900 

Circle No. 11 on Readers Service Card 
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A maximum of characters may be used in the 1401 Sym
bolic Programming System. In the standard label system, 
major label type designations are given one alphabetic 
character: 

• B for Branch point 
• A for Areas 
• C for Constants 
• H for Halts 
The SPS requires that all tags start with a letter. The 

above four letters make it impossible to accidentally use a 
number. . 

It is now possible to use the other 20 letters of the alpha
bet (excluding I and 0) with complete freedom for standard 
"closed" subroutines, which can become a part of any pro
gram. 

The remaining five characters of the tag are used in each 
of these categories as follows: 

B-Branch Point: In order to provide both sequence and 
linkage to the block diagram, the second character of the 
label will be the block letter, and the third and fourth 
character will be the step number. Thus, the first instruc
tion of most programs is tagged BA01, indicating the first 
step of block A. A branch to BN24 which occurs in the 
D block can immediately be traced to the N block, which 
should follow the M block on the listing. 

A-Areas: - Using the 1401, four basic input-output areas 
can be defined: 

• L for Label Area 
• T for Tape Area 
• P for Punch Area 
• R for Read Area. 

Since the read and punch areas are in fixed locations, the 
latter two categories are used only to indicate additional 
storage areas for card images. 

The second character of the Area label is used to dis
tinguish the area type. AT refers to a tape area, and AL 
to a label area. 

C-Constants: The designation for constants is the most 
complex but also the most helpful in debugging and pro
gram review. The second character of any C-tag always 
designates the type of constant: 

L for Literal - an unsigned numerical constant 
N for Numeric - a signed algebraic constant 
C for Counter - a field into which other fields are 

accumulated 
W for Work area - a field used as temporary storage 
E for Edit word - the mask control word used in 

printer edit operations 
T for Table entry - a storage area for a related group 

of data 
X for Switch - an in-memory device for program 

switching 
A for Address constant - the actual address of an

other variable 
H for Heading - the page headings used on printed 

reports 
M for Message - a notification to the operator of 

action required or taken. 

The most useful and the most frequently used types are 
the Literal, the Counter, the Edit word and the Switch. 

H-Halt: Characters 2, 3,4, and 5 are used for the number 
of the halt. A halt numbering system is defined in a later 
section of this article. 

The system may at first appear complex, but very short 
experience with a standard labeling system of this kind 
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makes it completely familiar to the user. The sudden ac
quisition of the ability to review easily other programs as 
well as ease of desk checking and testing, rapidly convinces 
the user of its merits. In reviewing hundreds of programs, 
the author has found that the total time for review can be 
reduced by half when a standard label system is used. 

Since it is possible to have exceptional conditions which 
do not fit the coding scheme outlined, one additional rule 
provides that any label which is "non-standard" must have 
an X in the 6th position. 

Program Organization 
It is necessary to indicate rules for the manner in which 

coding should be organized to make up a complete pro
gram. Two kinds of rules are required; the first sets up the 
original organization of the symbolic entry deck, which will 
then produce a consistent listing. The second relates to the 
set-up of the object program produced by the translator. 
This should be done in a standard manner so that the 
sequence of input information can be controlled. Both 
kinds of rules are illustrated below: 

1. The first page of coding of each program shall consist 
of Comments cards which carry the following information: 

• Program number 
• Program name 
• Programmer name 
• Revision date and revision number 
• Console set-up conditions 
• Alternation switch usage 
• Input-output device usage 
• Input tapes to be mounted 
• Ou tput tapes to be mounted 
During testing the programmer or operator will thus be 

provided with complete operating instructions as a part of 
the program listing. It will then act as temporary docu
mentation in advance of the final operating manual. 

2. All temporary routines used for initial housekeeping 
functions should be located following the identification in
formation. This includes assignment programs, execute 
routines, or basic housekeeping such as printer line-up, or 
date card entry. 

3. The next program segments to be loaded are the main 
blocks of the program, in sequence by Block Letter. 

4. Standard subroutines follow, in sequence by sub
routine designation. 

5. Area definitions are next, in sequence by type and file 
identifier. 

6. Constants are last, in direct label order. 
7. The last item in the symbolic deck is a card, indi

cating the end of the program. (Using the 1401 Standard 
Label System, this will always have the format END 
BA01.) 

Similar rules can be established for the organization of 
the object deck, which is in constant use by the operating 
department. If variable data must be added to the program 
or entered each day in the run, then it is best to color code 
segments of the deck where the variable data is entered. 

Programming Rules 
Rules should be established for the actual coding in 

order to prevent common errors and to improve quality. 
These can be grouped in the following categories: 

• General programming rules 
• Machine-imposed rules 
• Symbolic translator rules 
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General Programming Rules 
Typical general programming rules are indicated below. 
1. N ever use a part of an instruction as a constant. This 

creates confusion and may cause errors if program changes 
are required. 

2. In establishing a loop, always reset the loop at the 
beginning, not at the end. 

3. Never assume that memory has been cleared (set to 
blanks or zeroes) at the beginning of the program. Always 
clear the necessary areas during initialization. 

4. Always set counters and switches to their initial con
ditions during the housekeeping operation. 

5. When reading input created externally to the com
puter, always check the validity of the information. 

6. Never use address adjustment to refer to instructions. 
Always use a label. 

7. Always print a heading on blank paper; this is an 
excellent way to sell management on the effective use of the 
system. 

Machine-Imposed Rules 
Rules imposed by the design of the machine should be 

divided into two categories for emphasis. In the first cate
gory are the machine restrictions that must be observed; 
the second category should be presented as a list of common 
causes of errors. As examples: 

For the IBM 1401: When using Edit (e), the number of 
blanks and zeroes in the control field may not be less than 
the number of characters in the data field. 

Many other rules are possible; the most important factor 
to be considered is that the rules are documented in a 
central location so that novice programmers can benefit 
from the experience of the rest of the staff. 

Standard Halts 
It is a very common practice for programmers to number 

halts in a fairly random manner. Some use a consecutive 
system, others use simple configurations of numbers, and 
others use their own telephone number to signal critical 
conditions. Even though this practice has certain direct 
advantages, it is better to use a system of standard halts 
which will enable rapid recognition by the operator. 

Halts should be standardized in two categories. Each 
installation should establish a series of halts which are stand
ard for all programs and are included as a standard package 
in all programs. It is obvious that all programs will have 
an "end-of-job" halt; it should not be discretionary with the 
programmer to assign a unique number since it should be 
rapidly recognized. Other standard halts include: 

• Sequence error 
• Printer line-up 
• Tape reading error 
• Tape writing error 
• Input tape end 
• Output tape end 
• Tape label error, input 
• Tape label error, output 
• End of phase. 
If operator decisions can be avoided altogether, the 

amount of rerun time will be greatly reduced. 
The next article in this series "Programming Standards, 

Part 2," continues with a discussion of standards for the 
functions of program testing and program documentation. 
This article will appear in a subsequent issue of Computers 
and Automation. 
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NOW, any IBM Computer using 729 II, IV, V, VI 
or 7330 Tape· Drives can be equipped with a 
Chrono-Iog Programmable Clock/Calendar Sys~ 
tem and operated with an automatic monitor 
routine to reduce lost time between jobs and 
improve accuracy of timekeeping. 
Under program control, the date in months and 
days and 24 hour 1 ime to the nearest 1/ 60th 
of a second are read into memory. The Clock/ 
Calendar can be used not only to read date 
and time-of-day but also as a precision timer, 
down to 17 ms. resolution. 
Installation is plug-in, requiring no wiring 
changes on the computer. Timing accuracy is 
independent of computer operation. 
For further information, contact: 
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THE PUBLIC IMAGE OF COMPUTING 

What is the public's impression of computers and 
computing - and what should it be? In publish
ing this provocative and controversial essay by 
Harold Bergstein~ formerly an editor in the com
puter field" we invite more discussion of this 
significant subject. 

Once upon a computer salesman, there was little concern 
about the public impression of fun and sport in flashing 
buttonland. The fundamental premise which heralded the 
opening of the computer grab bag during the post-von 
Neumann era was a simple one: 

Every good business executive and government agency 
deserves a computer. Or perhaps two computers. The 
first one is necessary for the proper maintenance of 
modern procedures and high fashion. The second is 
reassuring. 

During the early and mid 50's, the frequently asked ques
tion "How do those things work?" was often ignored or 
abruptly answered, "It's none of your business." 

At this time, professionals in the computer field were 
largely concerned with technical directions for their in
dustry, such as to centralize or decentralize; to enlarge mem-
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Harold J. Bergstein 
Computer Sciences Corporation 

El Segundo, Calif. 

ory capacities or speed existing cores, and of course, how 
to program in or around various black boxes. Computer 
salesmen were a breed apart and rarely considered profes
sionals by professionals. 

Public Favor and Government Funding 

However, as the motivation for resolving many technical 
issues became stimulated by specific customer requirements, 
computerites suddenly shed their well buffered robes in 
order to obtain public favor and government funding. They 
were confronted in their nudity by the perplexed stares of 
nervous consumers and requests for satisfying some basic 
curiosities. 

The result was a barrage of adulterated science fiction 
and pretentious sales literature which proved embarrassing 
to the conscientious practitioner of computing skills. Magic 
brains, electronic gadgetry and odors of 20th century sorc
ery ruled the day. 

To fill the information vacuum, industry "spokesmen" 
of the self-appointed variety became active in defining the 
field to the public. Even the social implications of com
puting were outlined in considerable depth by this dubi
ously select group of leaders and subsequently, misinter
preted by their peers in both organized labor and manage
ment. 

By the late 50's, the resultant conglomeration of external 
reporting about the industry was further burdened by the 
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advent of the public relations "objective." This pot of gold 
was often pursued ~y observing the dictum that the larger 
number of favorable mentions obtained for a client, the 
more salable will be the client's wares. 

Menace 
Today, the public's image of computing may be compared 

to viewing an oddly dressed mannequin in a department 
store window. The clothing appears expensive; the func
tion is misunderstood, and while the shape of the figure 
is easily recognized, there is a suspicion that this oddly clad 
display will someday leap through the glass and physically 
attack the onlooker. 

An indictment of such severity warrants the support of 
specific examples. Consider the following headline in a 
recent edition of the Los Angeles Times, "MA THEMA
TICIAN SAYS COMPUTER IS MENACE." 

Reporting on an interview with ACM President Dr. 
Alan Pedis, the Times article explained, "western civiliza
tion has turned away from man as an ideal and substituted 
the 'super computer: " 

The not-so-super computer, however, was responsible for 
the following Associated Press story, "Couple, 81, and 62, 
Got Together by Computer, Start Honeymoon." 

The use of a card sorter was apparently required to en
courage the belated nuptials and the questionable success 
of the gimmick has rarely been repeated. 

Unemployment 
In a more serious vein, the onrush of headlines, features, 

and frantic messages related to unemployment and compu
ters are seldom without implicit bias and threat. The di
rector of the U.S. Office of Manpower, AutQl1lation and 
Training, Dr. Seymour Wolfbein, has frequently been 
quoted as pronouncing "22 million jobs will be lost to 
automation by 1970" and 12.5 million new workers will 
be looking for jobs in the same period. 

Such constructive evaluations are subsequently qualified 
in a less obvi9uS segment of the text to the extent that 
most workers will find new jobs and the gross national prod
uct has been increasing rather substantially since the ad
vent of the computer. 

But when the gloom of the future is supported by such 
professionals as Dr. Wolfbein and Dr. Pedis, it is difficult 
to be optimistic about the public's impression of the in
dustry. The director of the computation center at Carnegie 
Tech is quoted as looking upon the future of mankind 
"with foreboding, foreseeing a time, not too distant, when 
the machine may actually have succeeded in mechanizing 
man and robbing him of creativeness, imagination, emotion, 
and tolerance." 

Scientists and engineers who are leading mankind down 
this path to a mechanistic future are little concerned with 
what they are bringing about, the Pedis report continues. 

Their attitude, he said, is best expressed by the phrase, 
"So what!" 

In recent months, the state of reporting on the industry 
has improved considerably and a heretofore unhealthy 
image is being fed some necessary medication. Examples 
include an extensive two-part series in the New Yorker and 
a five-part series on computing in Fortune. 

However, professionals in the field should take cog
nizance of their own problems which contribute to the con
fusion and maze of unrealistic evaluations. 

Lack of Definitions 
For example, the industry lacks basic definitions of such 

innocent essentials as "computer," "programming," and 
"system." 
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In addition, the varied divisions of the industry provide 
the occasional onlooker with an initial appearance of 
chaotic behavior. Business data processing and scientific ap
plications appear to some as remotely connected as analog 
and digital computing, logical design and systems program
ming, or special and general purpose applications. 

If computing people arc to be considered professionals, 
is there an organization which truly represents the field? 
The layman must ask with good reason why there is a 
need for AFIPS, IFIPS, ACM, DPMA, Simulation Council, 
SHARE, POOL, GUIDE, JUG, BEMA, ASA, X.3.2.4.5.-
6.7.8, etc. The answer is difficult to rationalize with logical 
honesty. 

Even the size of the industry in terms of personnel, com
panies, number of installations or applications is difficult to 
accurately determine. For example, is a tab room super
visor a member of the computer field and if not, does this 
same individual achieve a form of magical status if his 
domain suddenly includes a 1401 or another small, intern
ally programmed machine? Many individuals boast of 25 
years experience in the field despite the advent of ENIAC 
in 1947.* And even the beginnings of the field appear 
confused. According to some rather biased versions, Holl
erith was a co-inventor of the Babbage machine. 

As for the producers of equipment, there is a correspond
ing lack of clarity as to what constitutes a computer manu
facturer. For example, does a firm selling calculators im
prove its reputation by referring to its product line as 
"high speed electronic computers"? And are manufacturers 
whose output consists largely of micro-miniaturized hard
ware for the aerospace field, to be considered competitors 
in the general-purpose arena? 

Self-Regulation 
While other professions provide self-regulation on the 

promotional activity of their members, the computer field 
offers no such protection to the consumer. In no other in
dustry is a product announced and fully treated in technical 
literature several years prior to its availability with im
plications of off-the-shelf delivery. Other industries fre
quently abOrt the application of computers in promotional 
literature, television commercials, etc., and yet there has 
never been sufficient interest evidenced by computing pro
fessionals to provide cautionary or punitive action against 
the offenders. An excellent example is the recent television 
commercial which offers the "unbiased" computer as testi
mony for the virtues of a leading brand of toothpaste. In 
professions such as medicine, law, and even the closely allied 
field of accounting, aSsociations exercise a strong discipline 
over unprofessional activity associated with their respective 
fields. However, in an industry that is and will continue to 
be intimately associated with every aspect 'of the public 
welfare, the computer field has never encouraged the disci
plines implicit in a strong professional society. 

As a speculative source for investment, the computer field 
has both disappointed ,and handsomely rewarded its early 
supporters. Widely recognized for its "losers," the industry 
and its manufacturers are now turning their economic 
corners and earlier reputations for virtually uncontrolled 
spending arc being drastically revised. With some ob
vious exceptions, the balance between earnings and stock 
price is leveling to a position of reasonable stability. 

An important aspect of the industry which has contrib
uted to an unfavorable image concerns the experience of 
initial users with hardware and programming. In numerous 

'* Editor's Note: Professor Howard Aiken's Harvard-IBM Auto
matic Sequence-Controlled Calculator began operating in 1944; 
Vannevar Bush's First Differential Analyzer began operating at 
Mass. Inst. of Technology in 1930; etc. 
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Meet 
The Problem Solvers 
from General Electric 
They can help you put 
computers to work where they 
will do the most good-
at the main profit points. 

Is your computer profit oriented? Or is it being used 
mainly on financial and accounting data-functions 
that in most industrial firms represent less than 5 
percent of total operating expenses? General Electric's 
Problem Solvers, like those at the left, are helping 
more and more companies save money by putting 
computers to work in key profit areas such as inventory 
control, allocation of resources, materials handling, 
quality control, and distribution. 

How would your management react to a 30 to 80 
percent cut in inventory, or even perhaps closing a few 
warehouses? Perhaps they would like to cut the cost 
of raw matcrials and parts by 5 to 10 percent (who 
wouldn't). Or maybe profit from an improvement in 
the effectiveness of key people - from faster reaction to 
custolller needs, heller quality control, automated 
design - from better scheduling, or bettcr communi
cation. These things arc not only possible - they're 
bcing done every day by Data Processing and Systems 
Managers working closely with The Problem Solvers 
from General Electric. 

IO-million man-hours' experience. We not only make 
computers at General Electric. We use them. Today, 
we have 185 computers in operation. Altogether, we 
have far more than 10-million man-hours' experience 
in applying computers to the real profit points of 
business. Let The Problem Solvers share this wealth 
of know-how with you. 

When you and The Problem Solvers have defiI1ed 
the problem and found the best approach to a solution, 
they will recommend the right combination of 
General Electric computers, peripheral equipment, 
and programs to solve it profitably. But analysis of the 
problem comes first. Hardware second. 

What's your problem? Distribution? Labor jmachinc 
balance? Materials flow? Discuss it with a Problem 
Solver from Gcneral Elcctric. Call your nearest General 
Electric Computer Departmcnt office, or write to us 
here at Box 270, Scction P-4, Phocnix, Arizona. 

GENERAL e ELECTRIC 

Circle No. 13 on Readers Service Card 
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installations and in virtually every new application, users 
are discovering the high cost of economizing. 

In the conversion from card to computerized operations, 
the potential economic advantage is seldom realized during 
the initial year or two of operation and in fact, a substantial 

.increase in costs frequently occurs. As management de
mands greater accountability for their computer operations, 
real cost factors are becoming known and disenchantment 
quickly follows. The present status of the field is one in 
which inexperience dominates in many installations and 
the accompanying cost during training and stumbling ex
ercises is far higher than basic salaries indicate. At present, 
manufacturers have been unable to meet the demand for 
adequate programming support, and users frequently resort 
to the classical accountant or management consultant firm 
in which inexperience may be disguised by publication 
of comprehensive reports fully analyzing a problem but 
failing to provide for its solution. 

Professional Qualifications 
Unlike other professions, qualifications for professional 

services are neither apparent nor implicit. There is no in
dustry-wide method of evaluating either individuals or 
firms; and professional opinion within the industry ranges 
widely on the degree of competence or for that matter, its 
definition. The Data Processing Management Association 
has been a lonesome leader in the field attempting to estab
lish basic credentials. Nevertheless, it should be noted that 
the DPMA effort is only an initial stab into darkness and 
many years ahead of reasonable accomplishment of its goal. 
The Association for Computing Machinery has sponsored 
no such activity and at present, it is unlikely that the older 
association will lend its "dignity" to such a program. 

HOW TO MAKE 
YOUR DIGITAL DATA 
MORE USABLE ... 
Add an EAI DATAPLOTTER® to your digital data 
processing equipment and you will open important 
new capabilities for your computer facility. Digital 
data automatically plotted on paper charts is made 
far more usable ... it is simpler to interpret. Data 
comparison and cross-correlation are vividly clear. 
EAt DATAPLOTTERS, in sizes from 11" x 17" to 
45" x 60", are practical for any size installation. Write 
for full information on the time-saving and cost
saving advantages of automatic data plotting. 

EAI ELECTRONIC ASSOCIATES, INC. 
Long Branch, New Jersey 

ADVANCED SYSTEMS ANALYSIS AND COMPUTATION SERVICES/ANALOG COMPUTERS/HYBRID 
ANALOG-DIGITAL COMPUTATION EQUIPMENT/SIMULATION SYSTEMS/SCIENTIFIC AND LABORATORY 
INSTRUMENTS/INDUSTRIAL PROCESS CONTROL SYSTEMS/PHOTOGRAMMETRIC EQUIPMENT/RANGE 
INSTRUMENTATION SYSTEMS/TEST AND CHECK-OUT SYSTEMS/MILITARY AND INDUSTRIAL RESEARCH 
AND DEVelOPMENT SERVICES/FielD ENGINEERING AND EQUIPMENT MAINTENANCE SERVICES_ 

Circle No. 14 on Readers Service Card 

Since education is an important remedy in curing a dis
torted image, encouragement of professional efforts in this 
area is strongly recommended. Once again, however, efforts 
remain disorganized and while improvement has been in
dicated recently and there are many glowing words of re
spect for the role of education, curriculums at all levels of 
learning are in a state of apparent disarray. 

Leadership from the universities has shown remarkable 
improvement during the past few years, but is still far be
low the quality and quantity needed for a broad professional 
educational program in computing. Manufacturers have 
been far too preoccupied conducting customer training and 
sales courses to have significantly contributed in the direc
tion of computer education. Professional associations have 
shown considerable interest in sponsoring divergent activ
ities but do not seem to share agreement on such funda
mentals as what should be taught and to whom. 

Applications of Computers 
The burgeoning number of new applications for com

puters has done much to interest the public in the profes
sion although at the same time, it adds to the general con
fusion. In most reporting on the field, there has been little 
segregation between interest in artificial intelligence, for 
example, and the conduct of inventory or payroll problems; 
trajectory analyses are frequently intermingled with stock 
market projections; and discussions of critical path methods 
are included in articles describing numerically controlled 
machine tools. 

The fact that many new applications are still in early 
stages of conception and many years removed from prac
tical accomplishment, does not seem to hamper current 



propaganda devoted to proclaiming another "first" in the 
ficid. Articles in publications such as Time Magazine have 
reported on a professional conference by stressing such 
oddities as how computers are being used in varying the 
parameters in swimsuit design and the preparation of 
sausage recipes. Complex systems for airline reservations, 
defense communications, and information retrieval are 
described as if their operation had been successful for 
countless years. In the latter instance, accuracy of report
ing may well prove harmful to the manufacturer or user 
and is seldom encouraged. In this case, the glittering gen
erality is preferred and when the consumer is ultimately 
confronted with the facts of schedule slippage, disrespect 
for the industry and its professionals becomes apparent. 

Automation? 
It is in the field of unemployment and computers, how

ever, that the industry has suffered the most serious dam
age to its reputation. The lack of discrimination between 
the use of computing equipment and automation in gen
eral has resulted in a grotesque lumping together of all 
facets of manual labor replaced by a device. Although it 
has been frequently pointed out that electric pencil sharp
eners and conveyor belts are not reasonably comparable to 
computers, the computing industry has been characterized 
as the principal contributor to "automation." It is, therefore, 
peculiar that whenever committees are established within 
the Federal Government to study the problem, computer 
professionals are seldom invited to participate. 

"Spokesmen" for the industry are still largely self
appointed and self-perpetuating. Their concern for the 
problem is vastly limited by their experience in the field 

and their conclusions indicate that the problem either does 
not exist or it is of such gravity as to warrant considerable 
personal publicity for the purveyors of gloom. Seldom has 
a professional association in the computer field taken an 
active stand to foster a program to study the problem. One 
fact, however, remains unfortunately clear and that is the 
public response which hovers about fright and uncertainty. 
It is reasonable to assume that the image of the profession 
could be improved by specific attention devoted to a pro
gram of fact finding and dissemination on unemployment 
and its corrciation to the introduction of computers. 

Improvement of the Image 
In the near future, the image of the computing field will 

undergo the close scrutiny of a variety of audiences includ
ing students considering the profession as a career, business 
executives attempting to swell the ranks of new users, and 
legislators influenced by the fears of constituents and their 
individual exposure to the future effect of the industry on 
society. 

Acceptance of the rationalization "we're still a young 
industry" is gradually diminishing as demands increase for 
signs of professional maturity. 

The leadership for movement in this direction still lies 
dormant within the ranks of the industry's younger partici
pants. The motivation for improvement of the profession 
must be stimulated from individuals who have not yet 
indicated an active concern for the reputation of their pro
fession. 

Unlike the magic wizardry associated with the computer, 
there is no magic to improve the image of the industry. 
Regretfully, it requires work! 



CALENDAR OF 
April 7, 1964: Control Data 160 and 160-A Users Group 

(SW AP) Meeting, Hilton Hotel, Albuquerque, N. M.; 
contact J. 1. Tischhauser, Organization 7242, Sandia 
Corp., P. O. Box 5800, Albuquerque, N. M. 

April 8-10, 1964: Control Data Large Scale Computer 
Users Group (CO-OP) Meeting, Hilton Hotel, Albu
querque, N. M.; contact J. 1. Tischhauser, Organization 
7242, Sandia Corp., P. O. Box 5890, Albuquerque, N. M. 

April 13-15, 1964: 3rd Symposium on Micro-Electronics, 
Chase-Park Plaza Hotel, St. Louis, Mo.; contact H. H. 
Margulies, P. O. Box 4104, St. Louis, Mo. 63136. 

April 15-17, 1964: Spring Meeting of Honeywell 400 Users 
Association, Executive House, Chicago, Ill.; contact Nor
man P. Teich, Honeywell EDP, 60 Walnut St., Wellesley 
Hills, Mass. 02181. 

April 19-22, 1964: 1964 National Convention of the Asso
ciation for Educational Data Systems, Santa Barbara, 
Calif.; contact Don D. Bushnell, System Development 
Corp., 2500 Colorado Ave., Santa Monica, Calif. 

April 20-22, 1964: Univac Users Association Spring Con
ference Meeting, Sheraton-Chicago Hotel, Chicago, Ill.; 
contact David D. Johnson, UUA Secretary, Ethyl Corp., 
100 Park Ave., New York 17, N.Y. 

April 20-24, 1964: Institute on Research Administration, 
The American University, 1901 F St., N.W., Washington 
6, D. C; contact Marvin M. Wofsey, Asst. Director, 
Center for Technology and Administration, The Ameri
can University, Washington 6, D. C 

April 21-23, 1964: 1964 Spring Joint Computer Confer
ence, Sheraton-Park Hotel, Washington, D. C; contact 

HEADERS' AND EDITOR'S FORUM 
(Colltilllled from Pagr:9) 

Table 1 

EMPLOYMENT 1 AND GROSS NATIONAL 
PRODUCT~ BY OCCUPATION 

1950 1960 
Manufacturing:~ 12,523 / $81.9 12,417 / $140.9 
Wholesale & Retail 9,386 / $54.0 11,571 / $ 89.1 
Finance, Insurance and 

Real Estate 1,919 / $30.3 2,793 / $ 61.3 
Service 5,382 / $25.8 7,757 / $ 54.9 
Government 6,026 / $23.6 9,185 / $ 52.9 
Construction 2,333 / $12.6 2,696 / $ 23.8 
Transportation :1 4,034 / $15.8 3,925 / $ 22.4 
Mining:1 901 / $ 8.2 647 / $ 11.0 

1 in thousands of pcople 
~ in billions of dollars 
:1 decreasing numbcr of employed, and rising productivity 

The fear many average people have of being replaced by 
a machine is not imaginary. An interesting statistic support
ing the fear of the worker ri is that since 1949 a billion 
dollars upswing in the business cycle meant between 45,000 
and 65,000 new jobs. In the most recent upswing each 
billion dollar advance added fewer than 3,700 jobs. The 
historically established relationship between high produc
tivity and high employment is being destroyed. 

More and more we are beginning to realize the incongru
ity existing side by side across the nation of high earnings 
and a high standard of living for those employed, while the 
unemployed, 5.9% of the working force, stumble in search 
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COMING EVENTS 
Zeke Seligsohn, Pub. ReI. Chairman, 1964 SJCC, 326 E. 
Montgomery Ave., Rockville, Md. 

April 22-24, 1964: SWIRECO (SW IRE Conf. and Elec. 
Show), Dallas Memorial Auditorium, Dallas, Tex. 

April 24, 1964: Digital Equipment Computer Users Society 
(DECUS) Spring Meeting on Information Processing, 
Hotel Washington, Washington, D. c.; contact Elsa 
Newman, Digital Equipment Corp., Maynard, Mass. 

May 4-5, 1964: 5th National ISA Chemical & Petroleum 
Instrumentation Symposium, du Pont Country Club, 
Wilmington, Del.; contact G. H. Robinson, Engineering 
Dept., E. I. du Pont de Nemours & Co., Wilmington, 
Del. 19798 

May 4-6, 1964: 10th National ISA Aerospace Instrumenta
tion Symposium, Biltmore Hotel, New York, N. Y.; con
tact J. Stotz, J r., Grumman Aircraft Engineering Corp., 
Plant No.5, Bethpage, 1. I., N. Y. 

May 4-7, 1964: 2nd National ISA Biomedical Sciences In
strumentation Symposium, Student Union, Univ. of New 
Mexico, Albuquerque, N. M.; contact Dr. P. F. Salisbury, 
St. Joseph Hospital, 501 So. Buena Vista St., Burbank, 
Calif. 

May 5-6, 1964: 5th National Symposium on Human Factors 
in Electronics, San Diego, Calif.; contact Wesley Wood
son, Convair Astron. Div., San Diego, Calif. 

May 11-13, 1964: NAECON (National Aerospace Electron
ics Conference), Biltmore Hotel, Dayton, Ohio; contact 
IEEE Dayton Office, 1414 E. 3rd St., Dayton, Ohio. 

(Plcase tllr1l to Page 58) 

of an open door to a steady income, a chance to contribute 
in a worthwhile way to our economy. If America's con
science awakens to the plight of the unemployed, a giant 
step will have been taken toward a solution for the problem. 
The program Congress has begun must be strengthened. Em
ployers, most particularly those who have highly automated 
plants, should be invited to serve on the governing boards 
of local employment centers, so that they can participate in 
a more concerted effort right at the heart of the problem, 
and so work towards attaining the goal of full employment 
by 1970. 

Age 
14 to 19 years 
20 to 24 years 
25 to 44 years 
45 to 64 years 
65 and over 

Table 2 

THE UNEMPLOYED 

by Age and Calendar Year 
(in thousands of people) 

1957 1958 1959 1960 
574 757 727 792 
429 701 543 583 

1,072 1,865 1,308 1,424 
749 1,202 1,009 1,009 
112 155 135 121 

BIBLIOGRAPHY 

1961 
921 
724 

1,738 
1,266 

158 

1962H 
816 
636 

1,401 
1,015 

I/jO 

1. Statistical Abstract of the United States, 1963, U.S. Dept. of 
Commerce 

2. New England Business Review 
3. New England Business Review, September, 1962 
4. Op. Cit., Statistical Abstract 
5. "The Personnel Administrator and Technological Change," 

Ida R. Haas, Public Personnel Ret';ew, July 1963 
6. Op.· Cit., Statistical Abstract 
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COMPUTER CONSULTING FIRMS have received 
some resounding pats on the back through recent words 
of two Government officials in Washington. lUggest 
boost came from Charles C. Weaver, of Agriculture's 
Office of Management Appraisal & System Develop
ment. Weaver addressed himself to the problem of 
the Government EDP user who does not have the in
house abilitY to properly evaluate and select comput
ing hardware. He said this user should go to the out
side consulting firm for help rather than to the manu
facturer, because the latter traditionally emphasizes 
the strong points of his equipment. 

Weaver also took up the problem of overall 
Federal EDP selection and again plugged the consul
tant. !fIf the Government had to choose between build
ing the capacity to correctly select equipment and go
ing to the private consultant, I would pick the latter, If 
he said. 

A less categorical but still significant boost 
came from Brig. Gen. Kenneth G. Wickham, com
mander of the Army Data Services & Administrative 
Systems Command, which oversees Army's business
type EDP services in the U. S. 

Gen. Wickham told a meeting of systems men 
that although the military's past experience with con
sulting firms has not generally been a happy one, the 
Army is now lion the threshold" of using such firms. 
Although he did not elaborate, the change in thinking. 
is obvious. 

BOTH THE NEW YORK AND THE AMERICAN 
STOCK EXCHANGES are being pushed to automate 
the surveillance of stock transactions. Securities 
& Exchange Commission Chairman William L. Cary 
told the House Subcommittee on Commerce & Finance 
recently that computers could bring "dramatic im
provement" in the ability of the exchanges (and SEC) 
to fulfill their regulatory responsibilities. 

Cary told the subcommittee that part of the 
necessary surveillance is reconstruction of the mar
ket for particular days by "time consuming manual 
methods" that result in data'foften inaccurate and in
complete." To remedy this 'problem, SEC" ... is in
Hioting that the New York and American Stock Ex-
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c&a 
CAPITAL 
REPORT 

A Special Report from C&A/s 
Washington Correspondent 

changes develop programs to assure that automated 
surveillance techniques are used to the maximum ex
tent feasible. " 

Advantages of automated reporting listed by Cary 
include: 

(1) Comprehcnsive surveillance 
rather than on a sample or partial basis; 

(2) Continuous review by the ex
change of each specialist's performance 
instead of only for eight weeks outof the 
year as at present; 

(3) Improvement in timeliness 
of surveillance - several kinds of "rul~ 
violations" could be detected almost 
immediately after they occur on the 
floor of the exchange; 

(4) . EnhancemeD:t ';of quality of 
surveillance through availability of 
more accurate and complete informa
tion. 

INDUSTRY WILL BE BRIEFED at the end of 
either Mayor June on what the Dept. of pefense has 
in mind for command and control in the remainder of 
calendar 1964. The briefing will be classified and will 
probably be held in Washington, although DOD will 
announce the definite time and place later. 

Command and control is one of 13 areas to be 
outlined by DOD in this· se:r:ies t>f classified sessions. 
The original announcement in January had scheduled 
it under the general electronics area, but DOD set it 
up as a separate session in order to better cover the 
particular C&C subjects of strategic communications, 
information proceSSing, display systems, and other 
electronics industry segments involved in C&C. 

Attendance will be limited to not more than 
three persons from each organization and will be fur
ther restricted to the following: Chief executive offi
cer; board chairman, president or general manager; 
senior officer responsible for research planning, dir
ector of research, and director of corporate planning. ' 
For purposes of the briefings, divisions of large cor
porations will be considered as separate entities. 
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Dick H. Brandon 

Formerly Director, 

Data Processing Services 

for The Diebold Group, Inc., 

is pleased to announce 

the formation of a new company 

for the purpose of providing 

the following specialized 

management services 

in the field of 

data processing: 

Services to Data Processing Management 

Feasibility Evaluation 

Equipment Selection and Contract Negotiation 

Personnel Selection and Training 

Implementation Guidance 

Programming and Systems Services 

Installation Management 

Installation Evaluation 

Services to Data Processing Manufacturers 

Development of Technical and Sales Manuals 

Programming Systems Development 

Software and Design Evaluation 

Sales Training 

Application of User Requirements to 
Equipment Design 

Data Processing Standards Services 

Development of Manuals of Standards 

Review of Manuals of Standards 

Audit of Standards Development 

Training in Standards 

Educational Services 

In House Training in Advanced Data 
Processing Techniques 

Technical Seminars and Workshops 

Development of Training Materials 

BRANDON APPLIED SYSTEMS, INC. 
30 East 42nd Street, New York, N.Y. 10017 . 

YUkon 6-1518 
Circle No. 15 on Readers Service Card 
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Firms interested in being represented at the 
C&C briefing should send names, titles and security 
clearances of persons to attend to: 

Col. Robert F. Todd 
Deputy Chief of Staff (Plans) 
Air Force Systems Command 
Andrews AFB, Md. 
Phone: (301) 981-9111, ext. 5309 

THE AIR FORCE IS SEEKING a standard space 
guidance system and has awarded a contract to IBM 
Corp. for program definition studies for the system. 
Development of individual guidance systems is costly, 
Air Force said, and a standard system could be used 
for numerous space missions. Approval for hardware 
development will depend upon findings from the defini
tion study. Award was for $700,000. AF Space Sys
tems Division, Los Angeles, is program manager. 

President Johnson sent legislation to Congress 
in March that would;create a NA TIONAL COMMISSION 
ON AUTOMATION AND TECHNOLOGICAL PROGRESS, 
composed of 14 members from top talent outside the 
Government. The commission would study effects of 
increased automation and recommend necessary steps 
to effectively direct it toward the most beneficial 
economic goals. 

In its present form, the legislation's scope is 
quite broad. Areas to be studied include: job require
ments; worker displacement; specific industries, oc
cupations and geographic areas most likely to be 
affected by further automation; the social and economic 
effects of future automa tiondevelopments on the nation. 

The Commission would be· backed up by a high
level intra-Governmental committee to advise and act 
as liaison with Government resources. Committee 
members would be heads of agencies and departments 
under the chairmanship of the Secretary of Labor. 

This action by President Johnson is further 
evolution of many hearings and proposed bills in both 
houses of Congress, plus statements by both Presi
dent Kennedy and President Johnson that they favored 
setting up such a commission. 

As current legislation, the draft bill that would 
establish the Commission is now before the Senate 
Labor and Public Welfare Coml'l:1ittee as S. 2623 and 
before the House Committee on Education and Labor 
as H. R. 10310. Further hearings ·are expected. 

RECENT HEARINGS BY A HOUSE BANKING 
SUBCOMMITTEE on pending legislation have thrust 
two professional associations into opposing camps. 
Principal combatants are the Association of Data Pro
cessing Service Organizations (ADAPSO) and the Am
erican Bankers Association (ABA). The prize they 
are competing for is the increasing market for data 
processing services. 
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Rep. Abraham J. Multer (Dem., N. Y.) intro
duced HousEl Bill H. R. 9548 last December that would 
prevent banks from offering many accounting services 
through use of their computers. ADAPSO and ABA 
spokesmen appeared before Congo Multer's subcom
mittee and presented conflicting testimony on the bill. 

Herbert W. Robinson, president of ADAPSO 
and president ofC-E-I-R, Inc., told the subcommittee 
that ADAPSO not only favored the provisions of the 
bill but thought it should be broadened to prohibit banks 
Ifexpressly from engaging in the general data pro
cessing and computer business except for their own 
internal operations. If Robinson said data processing 
services constitute a "separate and distinct" business 
from banking operations. 

On the other side spoke G. Edward Cooper, 
chairman of the ABA bank management committee 
and vice president of the Philadelphia National Bank. 
Cooper said: 

"ABA views with great concern any sugges
tion that bank customer services should be arbitrarily 
and artificially circumscribed simply because banks 
are found to be competingwith other business in offer
ing certain services. Any such proscription against 
one class of business and in favor of another seems to 
us to be in sharp conflict with a fundamental precept 
of our competitive, free-enterprise economic sys
tem. " 

Cooper also said enactment of the bill would 
interfere with installation of EDP equipment by small 
and medium sized banks, which, he said, are able to 
install such equipment becaqse they can use excess 
machine capacity for services for their customers. " 

If If limited to servicing the banks',needs only, " ' 
he said, "many banks would find it financially pro
hibitive to purchase or lease such equipment. " 

Robinson countered that, " ... any contention 
that banks need to sell excess computer time and data 
processing services to the public in order to operate 
economically is untenable. This completely ignores 
the fact that computers can be bought or leased in all 
sizes and shapes; that leas~d equipment from most 
hardware manufacturers, including IBM, can be ter
minatedon 30 to 90 days! advance notice without penal
ty; and, therefore, that at anyone time the capacity 
installed need be no greater than the bank's require
ments for its own internal accounting operations. " 

According to Dale L. Reistad, director of the 
ABA automation and marketing research ,committee, 
bctween 200- and 300 banks are now actively offering 
automated services to customers. He said ABA has 
records of the services being offered by 138 of these 
banks, and the most popular services are account re
conciliation, payroll, accounts receivable, production 
accounting, and sales analysis. 

"This indicates, If Relstad said, "that at the 
present time banks are busy converting their.,ex:ist
ing customer services from punched cardto~computer 
'and attracting new customer::>in.,thEr·p~~cess. " 
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BRANDON 
APPLIED SYSTEMS/ INC. 
is pleased to announce' the sponsorship of a 
series of technical courses for data processing. 
The first two courses of this series are: 

"Management Standards for Data Processing" 

a 2-day course for managers and senior person
nel on management ,control and standards. This 
course is based in part on the book of the same 
name, by Dick H. Brandon. (D. Van Nostrand 
Comp~ny, Inc., Princeton, N.J. 1963.) 

"IBM 1400 Series Installation Management" 

a 2-day course on the management and effective 
operation of a 1400 series computer installation, 
for supervisory and senior personnel. 

Both courses will be conducted by Mr. Brandon. 

COURSE SCHEDULE: 

Management Standards 

New York - May 13, 14 

Houston - May 20, 21 

Washington - May 27, 28 

Boston - June 17, 18 

New York - July 15, 16 

For information on this course, 
Circle 23 on Readers Service Card 

IBM 1400 Series Management 

New York - May 6, 7 

Washington - June 10, 11 

Boston - June 24, 25 

New York - July 8, 9 

For information on this course, 
Circle 24 on Readers Service Card 

The course fee for each course is $125, includ
ing all course materials, and a complimentary 
copy of "Management Standards for Data Proc
essing." 

BRANDON APPLIED SYSTEMS, INC. 
30 East 42nd Street, New York, N.Y. 10017 

YUkon 6-1518 
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Reistad concluded: tfA t this point, it does not 
appear likely that the bill will ever become a law. " 

THE DEPARTMENT OF DEFENSE has now 
identified the $200 million worth of computers it pur
chased recently under pressure from Congress. This 
EDP list was sent to Congress from the General 
Accounting Office appended to a GAO report titled, 
"Plans for Purchase of Leased Automatic Data Pro
cessing' Components in Use at Military Installations." 

In all, Defense will buy $225.5 million in com
puting equipment. It dug up about $201 million from 
the current fiscal year budget and will probably ask 
for the remainder in future budgets. 

IBM equipment makes up the majority of the 
list, totaling some 180 computers out of 275. Follow
ing way back are RCA with 22 and Univac with 14. 

The remainder is spread evenly among the other 
manufacturers. Army's list of 85 systems shows the 
cost and break-even point for some 24 non-classified 
systems that it did not identify. 

Although expressing approval over the Defense 
action, GAO held back any outright enthusiasm be
cause it said DOD did not identify all equipment that, 
if purchased, would result in savings to the Govern
ment nor the particular items that would result in 
maximum savings. 

It criticized DOD for considering the individual 
EDP needs of military installations instead of the 
need of Defense and Government in general. 

A summary of the EDP ilshopping list, If as De
fense calls it, appears below. Slight variations in the 
actual computers bought are expected due to last 
minute changes. 

SUMMARY OF LEASED COMPUTER SYSTEMS AT 
MILITARY INSTALLA TIONS PLANNED FOR PURCHASE BY THE GOVERNMENT 

Model Number of S~stems A verage Cost/System Total Cost 
ASI210 1 $ 160,000 $ 160,000 
B 5000 1 851,000 . 851,000 
CDC 924 A 1 250,000 250,000 
CDC 1604 3 1,063,666 3,191,000 
CDC 3600 1 2,634,284 2,634,284 
GE 225 4 352,570 1,410,280 
H 400 1 248,741 248,741 
H 800 1 1,228,098 1,228,098 
IBM 305 1 534,612 534,612 
IDM 1401 94 237,619 22,336,160 
IBM 1410 13 765,573 9,952,438 
IBM 1460 2 450,360 900,720 
IBM 1620 16 98,022 1,568,355 
IBM 7040 2 1,406,947 2,813,895 
IDM7044 1 2,118,000 2,118,000 
IDM7074 2 860,769 1,721,539 
IBM 7080 14 2,592,792 36,299,082 
IDM 7090 3 2,199,821 6,599,463 
IBM 7094 9 2,895,873 26,062,863 
IBM 1410/1401 10 1,315,100 13,151,000 
IBM 7070/1401 1 1,325,000 1,325,000 
IDM 7090/1401 3 2,436,193 7,308,580 
IBM-70941t401 2 3;-134';500 6;-269;-000 
MONROBOTXI 1 34,500 34,500 
NCR 315 5 474,758 2,373,750 
NCR 390 1 59,400 59,400 
PHILCO 2000 2 1,878,275 3,758,551 . 
RCA 301 5 247,551 1,237,758 
RCA 501 17 428,320 7,281,445 
SDS 920 1 146,500· 146,500 
UNIVAC ITI 7 1,386,09° 9,702,000 
UNIVAC 490 4 3, 150~ 000 12,600,000 
UNIVAC SS 80 3 360,500 1,081,500 
Unidentified 

Computers 28 14,633,460 
. Punched Card 

Accounting 
Equipment 

260 
23,544,692 

TOTALS $225,547,567 

38 ~ COMPUTERS and AUTOMATION for April, 1964 



t 

"ACROSS THE EDITOR'S DESK" 

Computing and Data Processing Newsletter 

New Applications 
New Contracts. 
New Installations 
Organization News . 
Computing Centers. 
Education News 

COMPUTERS SCHEDULE CLASSES, 
KEEP PUPIL RECORDS 

The New England Education 
Data Systems (NEEDS), a non-profit 
educational organization, has be
gun a comprehensive classroom 
scheduling and record-keeping pro
gram which utilizes large-scale 
computers at the Boston (Mass.) 
research center of C-E-I-R, Inc. 

NEEDS, an offshoot of the New 
England School Development Council 
(NESDEC), is presently scheduling 
classes for 18 secondary, junior 
and senior high schools with ap
proximately 17,000 pupils in 14 
New England towns and cities. By 
the end of 1965, it is expected 
thnt some 100 schools will be in-. 
valved in the NEEDS system. 

Besides scheduling classrooms 
for students, NEEDS is using the 
computers to prepare bi-monthly 
report cards for 12 schools and 
expects shortly to increase this 
number substantially. In addi
tion, the organization is laying 
the groundwork to handle a greatly 
expanded computer record-keeping 
role for public schools in the 
six-state New England area. This 
would involve maintenance and pro
cessing of intelligence tests, 
alJi Ii ty and apti tude questionnai res, 
psychological data and cumulative 
~lrade reports on pupil s. 

The programs used on C-E-I-R's 
eOlllputers to schedule classes, fill 
ou t rlJport cards, etc., can be used 
Ily any public school district in 
t h(~ GOU nt ry. To schedule classes 
for tlte average high school re-
qui r(~s about 2 minutes processing 
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NEW APPLICATIONS 

time on the IBM 7090 computer and 
up to an hour of IBM 1401 time to 
print student schedules and class 
lists. 
(For more information, circle 26 
on the Readers Service Card.) 

COMPUTERS fED OVER 
100 YEARS Of EXPERIENCE 
TO ASSURE OPTIMUM DESIGN 

Approximately two man-years 
of programming were necessary to 
develop the modern method which 
enables Allis-Chalmers, Milwaukee, 
Wisc., to quickly and accurately 
fit many variables into optimum 
design patterns. The Allis
Chalmers West Allis Works computer 
center is now making it possible 
for the firm to parlay over 100 
years of experience into todays 
process design. Coming up with 
an optimum design of processing 
equipment hardware and combina
tions to complete a plant flow 
is a recent example. 

Comp~terized processing ma
chinery design at Allis-Chalmers, 
in most instances, begins with an
alyses of the operator's raw ma
terials, plant layout intricaci(~s, 
and desired goal. The information 
is fed into the computer complex. 

In the case of a kiln, engi
neering data developed in an IBM 
704 and a Cal-Comp plotter attached 
to an IBM 1401 computer accurately 
furnishes an analyses of all weight 
factors, location of the supports, 
and exact printed dimensions on a 
drawing as sho~n in the picture 
at upper right. 

The computer program also per
mits design of a process flow se
quence for a new plant or for one 
which most economically balances 
a plant~s present requirements 
witrr its future growth potential. 

ELECTRONICS 
COMPOSITION 
TECHNIQUE 

Navy tests indicate that a 
new electronics composition tech
nique, which transfers catalog in
formation from magnetic tape to 
microfi IIIwd pa~J(~s, may cut over-all 
production eost.s of print(~d cata
logs as much as ·10 p(~r G(~nt.. 

Information st.ored in a com
puter is fed into a General Dy
namics/Electronics S-C 4020 com
puter recorder, which can convert 
the data from magentic tape to 
letters, figures, graphs and charts. 
Transfer of catalog information to 
microfilmed pages (88 lines per 
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page) by this method is done at a 
speed of 7000 lines per minute. 
The new system electronically re
duces letter width and white space 
between printed lines and letters 
with little or no loss in 
readability. 

The technique has been ap
plied to printing one section of 
its stock list catalog by the 
Naval Aviation Supply Office (NASO~ 
Phildadelphia, Pat In the test 
run, the one section of the cata
log shrank from 28,000 to 16,000 
pages. The Navy estimated it 
saved $68,000 of the normal $141,-
000 cost of this particular sec
tion of the catalog. The test was 
so successful that future NASO 
stock list supplements will be 
printed by the new method. The 
Navy Bureau of Supplies and Ac
counts expects to shave its annual 
$240,000 NASO stock list printing 
bill by about $96,000, and to 
multiply savings through other 
printing applications. 

As a first step in producing 
the NASO stock list, information 

• regarding 400,000 aviation stock 
items is recorded on punched cards, 
An IPM 1401/1410 computer is fed 
this information to produce a 
master tape which contains all the 
items, arranged by stock number 
and divided for printing on 88-
line column pages. The S-C 4020 
computer recorder accepts the 
master tape. It displays the con
tents of the master tape by cathode 
ray tubes and converts to micro
film the contents of each page. 
The tape is "read" by the recorder 
at a speed of 17,400 characters 
per second -- the equivalent of 
7000 page-wide type lines per 
minute. 

The microfilm produced by the 
computer recorder is then used to 
produce black and white page 
proofs, as well as negatives, from 
which offset printing plates are 
made. Afterwards, the microfilm 
is stored for permanent, compact 
record purposes. 

The Navy Publications and 
Printing Service has worked with 
General Dynamics/Electronics, San 
Diego, Calif., to develop the 
electronic printing technique. 
(For more information, circle 27 
on the Readers Service Card.) 

POWDER PUFF DERBY 
TO BE SCORED 
BY COMPUTER 

A Honeywell computer will be 
keeping track of the whereabouts 
of some 75 women pilots during the 
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18th annual Powder Puff Derby this 
summer, which will originate from 
Fresno, Calif., on July 4th. The 
derby, known internationally as 
the All-Woman Transcontinental 
Air Race, will pit women pilots 
from the U.S. and foreign countries 
against one another in a four-day 
race that will end at noon on 
July 8th, at the Federal Aviation 
Agency's National Aviation Facil
ities Experimental Center (NAFEC) 
in Atlantic City, N.J. 

Contestants will fly single 
or mUlti-engine stock model air
craft over the 2,573 mile course. 
Their predetermined handicaps, 
based on rated engine horsepower, 
type of aircraft, fuel capacity 
and similar considerations, will 
be maintained in the computer, 
along with starting times, sunrise 
and sunset tables and pilot and 
co-pilot data. As each contestant 
finishes her daily leg and stops 
at one of nine official stop-over 
airports, her elapsed time will be 
transmitted to the centrally
located computer, which will main
tain an up-to-the-minute unofficial 
standing of each participant • 

The computer will provide a 
complete list of scores each day 
minutes after sunset, the official 
daily cut-off time. At the end of 
the four-day race, it will compile 
final standings as well as winners 
in specialized categories such as 
best-score-between-stops and best
in-class of aircraft. 

The Powder Puff Derby is 
planned and managed by the All
Woman Transcontinental Air Race, 
Inc., a non-profit corporation 
supported by the Ninety-Nines, a 
national organization of women 
fliers. Mrs. Kay A. Brick, Teter
boro, N.J., is chairman of AWTAR, 
Inc. 

NEW CONTRACTS 

DOCUMENTATION INCORPORATED 
AWARDED $% MILLION CONTRACT 
FOR CANCER DATA PROCESSING 

The National Institutes of 
Heal th (NIH) has awarded a $537,000 
contract to Documentation Incor
porated, Bethesda, Md., for con
tinuation of a contract to process 
test data of drug effects on can
cer. Under the contract, DOC INC 
will begin its seventh year of 
work with the Cancer Chemotherapy 
National Service Center of the 
National Cancer Institute. 

Through the NIH-DOC INC cancer 
data processing system, a master 
file of more than 200,000 chemical 
compounds and natural products 
screened in 26 different cancer 
systems has been made available to 
cancer researchers. The NIH-DOC 
INC program is one of the nation's 
most highly-automated systems of 
medical data processing. The pro
gram is readying an even more ad
vanced processing system to help 
the center increase its scientific 
and analytical capability on the 
test data results. 

GT&E ANNOUNCES RECEIPT 
OF $2 MILLION 
ARMY CONTRACT 

Sylvania Electric Products 
Inc., Needham, Mass. (a Beneral 
Telephone & Electronics Corpora
tion subsidiary), has received a 
$2,045,000 contract to modify a 
mobile digital computer (MOBIDIC) 
which is in operation at Fort 
Huachuca, Ariz. The award was 
made by the U.S. Army Electronic 
Proving Ground Procurement Office 
at Fort Huachuca. Work will be 
performed at the eastern operation 
of Sylvania Electronic Systems, a 
division of the company, with sup
port at Fort Huachuca by the 
division's Product Support 
Organization. 

The MOBIDIC (one of five de
signed and produced by Sylvania 
for military use) will be improved 
to include magnetic tape transport~ 
a high-speed printer, an additional 
high-speed card reader punch and a 
memory capability expansion to 
28,000 words. 

KORVETTE SIGNS CONTRACT 
WITH C-E-I-R, INC. 

E. J. Korvette, Inc., New 
York, N.Y., has signed a contract 
giving C-E-I-R, Inc. the total re
sponsibility for the data process
ing job of the $400 million retail
chain's 50 store operation. 
C-E-I-R's New York Center has al
ready begun processing for Kor
vette's 50 stores in nine eastern 
and midwestern states. Using its 
IBM 1401 and 7094 computers, 
C-E-I-R initially will process 
some 15,000 payroll checks and an
alyze sales for 400,000 items each 
week as well as perform other ac
counting functions. C-E-I-R com
puter experts also will assist 
Korvette in the design of manage
ment control systems. 
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AIR FORCE NAMES 
PACKARD BELL TO BUILD 
COMPUTER-BASED 
TELEMETRY SYSTEM 

The Air Force Systems Command 
has awarded a $324,000 contract to 
Packard Bell Computer, Santa Ana, 
Calif., for a telemetry data con
version system to be installed at 
the Air Proving Ground Center, 
Eglin Air Force Base, Fla. 

The system will center around 
a Packard Bell PB440 dual memory 
stored logic computer and addi
tional Packard Bell equipment in
cluding an analog-to-digital con
verter, multiplexer, digital-to
analog converter and a PCM Simu
lator. Major use of the system 
will include conversion of Pulse 
Code Modulation (PCM), Pulse Am
plitude Modulation (PAM), Pulse 
Duration Modulation (PDM) telem
etry and other data on analog and 
digital recorded magnetic tapes 
to IBM-format gapped tape for 
further reduction. 

SIX DDP-24 COMPUTERS 
FOR MELPAR TRAINERS 

Computer Control Company, 
Inc., Framingham, Mass., has re
ceived an order for six DDP-2~ 
general purpose digital computers 
from Melpar, Inc. (a subsidiary of 
Westinghouse Airbrake Company). 
The computers will be used in 
helicopter trainers being built 
by Melpar for the U.S. Naval Train
ing Device Center, Port Washington, 
N.Y. Two DDP-24's will be used in 
eai~h t rai ner. 

The DJ:P-24 will simulate all 
flight characteristics of the Navy 
SH-3A single rotor and CH-46A tan
dem rotor helicopters in real-time 
and read out data through the 
trainer's instruments. The com
puter also will automatically simu
late up to 50 pre-assigned naviga
tional facilities. 

The trainers, the first U.S. 
digital computer controlled heli
copter flight trainers, will be 
mounted in trailers for portabilit~ 

EMI RECEIVES CONTRACT 
FOR SATELLITE MEMORY 

A contract to develop and de
liver severe environment satellite 
llH!mory systems for use in the 
uov(!rnment sponsored Nuclear De
t(!!:1 ion Satellite and Spacecraft 
I'l'ouralll No. 823, has been awarded 
10 El(!ctronic Memories, Inc., 
lIawl horne, Calif. The contract, 

issued by Space Technology Labora
tories, is in excess of $650,000. 
The serial memory, designated EMI 
Model USE 30K 21, will be used in 
a STL designed Data Storage unit. 
It contains 30,~64 bits in a 120 
cubic' inch package weighing only 
3.3 lbs., with an operating power 
requirement of 250 mw, and 20 mv 
standby. Operating temperature 
range of the memory is -300 C to 
+900C. 

TSI WINS DATA REDUCTION 
SERVICES CONTRACT 
AT WSMR 

Telecomputing Services, Inc. 
(a subsidiary of Telecomputing 
Corporation), Los Angeles, Calif., 
has been selected by the U.S. Anny 
to provide data reduction services 
at White Sands Missile Range, New 
Mexico under a $1,808,000 contract. 
Working as an integral part of the 
WSMR Data Reduction Division, TSI 
will reduce and process large vol
umes of range test data. The raw 
data records to be reduced and 
processed by TSI originate from a 
multitude of range instrumenta
tion systems, used for the collec
tion of raw data during each 
range test. 

Data reduction s(!rvices Ulull!r 
this cont.ract will IH! for hiUh
speed sled runs, a vari(!ty of 
missile and rocket firings, air
craft performance tests, high
altitude balloon flights, special 
parachute recovery systems, space
craft tests and various aeromedi
cal studies. In carrying out its 
operations, TSI will use a variety 
of equipments including high
precision scientific film measure
ment systems, a complete telemetry 
ground station, a high-speed data 
transmission system and electronic 
computing systems. As an integral 
part of the WSMR Data Reduction 
Division, TSI's services will be 
provided to various users of the 
test range and will include sup
port for Army, Air Force, Navy 
and NASA programs. 

NORTH AMERICAN AVIATION 
AWARDS $330,000 CONTRACT 
TO CPI FOR COMPUTERS 

Computer Products Inc., Bel
mar, N.J., has received a $330,000 
contract for three Mark III general 
purpose analog computers from North 
American Aviation Inc. The three 
computers, which can be operated 
as one large system or three sepa
rate units, will be installed at 
the North American Aviation Flight 
Simulation Laboratory, Los Angeles 
Division. Delivery will be in May. 
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U.S. AIR FORCE CONTRACT 
AWARDED TO GENERAL PRECISION 

General Precision, Inc., 
Librascope Group, Glendale, Calif., 
has been awarded a $1,693,556 sup
plemental U.S. Air Force contra~t 
to produce naviuation cOIl~uter 
spts for the C-I,Jl jet aircraft. 
The comput.ers will be produced at 
Lihrascope's Avionic Equipment 
Division in San Marcos, Calif. 

CONTROL DATA AWARDED 
FOLLOW-ON POLARIS CONTRACT 

A follow-on production con
tract for 11 additional fire con
trol computer systems, to be used 
aboard the Navy's newest and 
largest Polaris-class submarines, 
has been awarded to the Control 
Data Corporation, Minneapolis, 
Minn. These computer systems will 
be produced in the company's new 
Government Systems Division, Bloom
ington, Minn., under sub-contract 
to General Electric Company, prime 
contractor on the Polaris fire 
control and guidance systems. Con
trol Data has already delivered 23 
of the Polaris computer systems, 
till! most recent in December, 1963. 
Each syst.em includes t.wo general 
purpos(! diuital cont.rol computers. 

NEW INSTALLATIONS 

UNIVAC 1218 INSTALLED AT 
GODDARD SPACE FLIGHT CENTER 

The first of 11 UNIVAC 1218 
computer systems, purchased by the 
National Aeronautics and Space Ad
ministration for back-up of the 
flight controllers' role in the 
manned Gemini and unmanned Agena 
space mission, was received in 
March at the Goddard Space Flight 
Center, Greenbelt, Md. 

The new 1218 computer system 
will provide summaries of in-flight 
data for display at Goddard and the 
mission cont.rol center. Addition
ally, t.he syst(!m will permit. t.he 
controll(!rs t.o select and (!xtlmilw 
speci fic types of Spiw(!!:raft. i n
formation 011 tl 'r(!al-I illJ(!' basis. 
(For more informat.ion, eirel(!:W 
on the Headers Service Card.) 

COFFEE DAN'S TO INSTALL 
MONROBOT XI 

Coffee Dan's, Inc., a Los 
Angeles restaurant chain, will in-
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stall a Monrobot XI electronic com
puter for general business account
ing, payroll processing and sales 
analysis. The desk-sized computer 
will be installed at the offices 
in Beverly Hills, Calif. Monrobot 
XI is a product of Monroe Calcu
lating Machine Co~pany, a division 
of the Business Equipment Group 
of Litton Industries. 
(For more information, circle 29 
on the Readers Service Card.) 

CONTAINER CORPORATION 
OF AMERICA TO INSTALL 
BUNKER-RAMO TRW-340 SYSTEM 

The Bunker-Ramo Corporation 
(see Computers and Automation, 
March 1964), Canoga Park, Calif., 
has announced that Container Cor
poration of America will install a 
TRW-340 control computer system at 
their Fernandina Beach, Fla. liner
board plant. The system will be 
applied to the No.2 kraft liner
board machine and its associated 
equipment. The TRW-340 system has 
capacity for later extension to 
control the nearby No.1 machine, 
and other mill areas. Delivery of 
the system is scheduled for late 
this year. 
(For more information, circle 30 
on the Readers Service Card.) 

TRUCKING COMPANY TO 
INSTALL COMPUTER 
AND DATA LINK 

St. Johnsbury Trucking Co., 
St. Johnsbury, Vt., has ordered a 
Honeywell 200 computer and an on
line data communications network. 

'The system will link 24 terminals 
in New England, New York and New 
Jersey to the firm's headquarters 
in Vermont. It will monitor the 
movement of freight from the time 
it is picked up until it reaches 
the consignee; automatically rate 
all Shipments; and produce all 
financial reports required by the 
corporation 

The 200 system includes a cen
tral processor with 20,480 charac
ters of main memory, a 25-million
character random access memory, 
six magnetic tape units capable of 
transferring 20,000 characters a 
second, a high-speed printer able 
to print between 900 and 1200 lines 
of type a minute, a paper tape 
reader and the communications 
consoles. 
(For more information, circle 31 
on the Readers Service Card~) 
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UCB INSTALLS 
IBM COMPUTING AND 
TELEPROCESSING EQUIPMENT 

United California Bank's (UCB) 
Los Angeles Electronic Data Pro
cessing headquarters, Los Angeles, 
Calif., has installed a new system 
which provides "overnight statewide 
customer account reporting", re
ferred to in brief as OSCAR. 

The system uses IBM computing 
and Teleprocessing equipment. 
Transmission devices, known as IBM 
7710 data communication units, en
able the computers to "talk to one 
another" over long distances at 
high speeds using telephone cables. 
Although the installation may be 
used for high speed transmission 
of any type of coded data, its 
primary purpose will be to central
ize in minutes the bookkeeping 
function for UCB's branches in 
both northern and southern Cali
fornia in the Los Angeles EDP 
Center. The bank also plans to 
offer use of the equipment to other 
financial institutions or business 
concerns with similar accounting 
requirements. 
(For more information, circle 32 
on the Readers Service Card.) 

GE-225 COMPUTER SYSTEM 
TO AID IN HIGHWAY AND 
BRIDGE DESIGN 

The District of Columbia De
partment of Highways and Traffic 
has ordered a GE-225 computer sys
tem to aid in the design of this 
area's new highways and bridges. 
The computer will be used to help 
highway engineers quickly solve 
problems concerning structural de
sign, traffic control and other 
engineering and planning factors 
involved in constructing local 
traffic facilities. The computer 
will be installed this month at 
the Highway Department's recently 
acquired computer facility in the 
Ford building, Washington, D.C. 
(For more information, circle 33 
on the Readers Service Card.) 

SPRINGFIELD SAFE DEPOSIT 
BANK PLANS NEW 
AUTOMATION SYSTEM 

The Safe Deposit Bank & Tru~t 
Company, Springfield, Mass., will 
install a new automation system to 
provide its customers with the 
speed and accuracy of electronic 
banking. The system, built around 
an NCR 315 computer, will use two 
CRAM (Cram Random Access Memory) 
units for storing all customer in
formation. The equipment will 

serve the 12 branch offices as well 
as the bank's main office. 
(For more information, circle 34 
on the Readers Service Card.) 

UNIVERSITY OF KARLSRUHE 
ORDERS MARK III 

The University of Karlsruhe 
(Technischen Hochachule Karlsruhe) 
has ordered a MARK III general pur
pose analog computer from Computer 
Products Inc., South Belmar, N.J. 
The computer will contain 48 oper
ational amplifiers, 20 potentiomet
ers, 6 medium accuracy electronic 
multiplier products, 2 variable di
ode function generators, 4 relay 
comparators and an electronic digit
al voltmeter. The MARK III is 
scheduled for delivery this month. 
(For more information, circle 35 
on the Readers Service Card.) 

PACKARD BELL 
TRICE COMPUTERS 
SHIPPED TO THREE 
AEROSPACE JOBS 

Three Packard Bell Trice spe
cial purpose computers, shipped 
recently to three different aero
space installations in a single 
day, are now fully operational. 
The computers went to North Ameri
can Aviation's Space and Informa
tion Systems Division, Downey, 
Calif.; NASA's Marshall Space Flight 
Center, Huntsville, Ala.; and the 
Army Missile Range at White Sands, 
N.M. 

North American's computing 
system A an expanded version of Trice 
uses a PB250 digital computer and 
other elements making it particu
larly applicable to vehicle dynamic 
and kinematic analyses and parameter 
optimization. This is the second 
Trice unit ordered and utilized by 
North American. 

The Trice system delivered to 
the Marshall Space Flight Center is 
it's second such unit. The new 
Trice computer is in use by NASA's 
Computation Laboratory for orbital 
calculations, various control sys
tem studies, and investigations of 
wind effects on Saturn launchings. 
This system ~lso uses a PB250 digit
al comp~ter, but this will be re
placed with a dual memory stored 
logic PB440 digital computer early 
this year. 

The third Trice system, in
stalled in the Flight Simulation 
Laboratory of the White Sands Mis
sile Range Test and Evaluation Di
rectorate, will be used in missile 
control and trajectory simulation 
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studies, including hybrid operation 
in conjunction with other computing 
equipment. 
(For more information, circle 36 
on the Readers Service Card.) 

UNIVAC III USED BY FCC 
TQ ISSUE LICENSES 

The Federal Communications 
Commission, Washington, D.C. has 
installed a UNIVAC III, for the 
electronic processing of licenses. 
Over the next few years almost all 
of the nearly 1,300,000 radio sta
tion licenses issued by the Com
mission will be h~ndled electronic
ally. The program calls for handl
ing of applications in the marine, 
aviation, public safety, industrial 
and land transportation radio serv
ices to be mechanized by the end 
of fiscal year 1965. 

The computer also will be used 
to make broadcast station and own
ership data available for quick 
reference as well as engineering 
computations for AM, FM and TV 
broadcast facilities, such as ra
diation and service contour pat
terns and channel studies. 
(For more information, circle 37 
on the Readers Service Card.) 

TWO COMPANIES WILL 
SHARE COMPUTER 

Executives of two firms --
First National Bank of Mason City 
and Iowa Hardware Mutual Insurance 
Company, both of Mason City, Iowa 
--- jointly announced plans for co
operative use of an IBM 1240 bank
ing system. Equipment will be in
stalled in the bank building and. 
is expected to be operational by 
September. Benefits and costs of 
the system will be shared. 

The system's major function 
for the bank will be in processing 
it's dem~nd deposit accounts. Later, 
the system may be expanded to handle 
other banking functions such as 
loans and savings accounts. First 
National will also be able to pro
vide data processing services to 
other banks and businesses in the 
nrea. 

Iowa Hardware Mutual will use 
the computer to keep more accurate, 
up-to-date records on its 80,000 
policyholders. The system's random 
access 1311 disk pack will permit 
rt!view of the master policy file 
011 a daily basis. Other computer 
IIS(!S anticipated by ~owa Hardware 
~ll1ll1al include automatic rating and 
~riti~u of policies and bookkeeping 
IlIlIelJons. 
(For lIlore information, circle 39 
011 IIH! Headers Servi ce Ca rd.) 

ORGANIZATION NEWS 

CONSOLIDATED SYSTEMS 
ACQUIRES 
INTERNATIONAL COMMODITIES 

Consolidated Systems Corpora
tion, Monrovia, Calif., has ac
quired International Commodities, 
Inc., manufacturer of automated 
information systems. Immediate 
expansion and a Change of company 
name to TEL-A-DEX Corporation are 
planned for the subsidiary. The 
new name is the same as that of 
the company's principal product, 
TEL-A-DEX (see New Products, Input
Output), the first automated in
formation system to be marketed. 

Expansion of the TEL-A-DEX 
Corporation marketing organization, 
now under way, will provide na
tional coverage for sales and serv
ice and include an office in Hawaii. 
Opening of facilities in Europe is 
now being planned. 

Consolidated Systems is an 
associate company of Allis-Chalmers, 
Bell & Howell, and Consolidated 
Electrodynamics. 

HONEYWELL OPENS 
EUROPEAN SALES OFFICE 
IN GERMANY 

Honeywell Electronic Data Pro
cessing, Wellesley Hills, Mass., 
has opened its first European sales 
office in Frankfurt, Germany. The 
Frankfurt office has marketing re
sponsibility for Honeywell's full 
line of small-, medium- and large
scale computer systems in Germany, 
Austria and Switzerland. Addition 
of the Frankfurt office brings to 
12 the number of Honeywell EDP 
international facilities. 

SBC FORMS 
COMPUTING SCIENCES DIVISI'ON 

The Service Bureau Corporation, 
New York, N.Y., has announced the 
formation of the Computing Sciences 
Division which will provide a full 
range of problem solving and ma
chine services using large scale 
data processing equipment through 
locations in eight cities. 

SBC's Computing Sciences Di
vision provides large scale binary 
computer services to companies 
which need scientific computing 
capability in addition to their 
commercial requirements, or those 
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which need added computing capacity. 
Other users are companies which 
choose not to have their own equip
ment. The Division provides mathe
matical, analytical and programming 
support for problem solving in man
agement sciences, engineering, 
economics, statistics, and opera-
t ion res(!areh. A series of pre
planned co'npllter services is also 
mnrkctcd hy t.he Division. 

NEW SYSTEMS & MANAGEMENT 
CONSULTING FIRM FORMED 

The formation of Systems & 
Management Consulting, Inc., Shawnee 
Mission, Kansas, recently was an
nounced by Dallas C. Patton, Vice
President, who observed that while 
many businesses are concentrating 
on the automated procedures they 
tend to neglect "routine office 
paper work flow". The newly formed 
company is specializing in design 
and modification of systems and 
data processing procedures for 
paper flow and control. 
(For more information, circle 40 
on the Readers Service Card.) 

DSA ABSORBS 
COMPUTE,R SYSTEMS ANALYSTS 

In an organizational change, 
Computer Systems Analysts has been 
absorbed by Data Systems Analysts, 
Inc., Pennsauken, N.J. Mr. Charles 
H. Margolin has been elected Presi
dent of DSA. The company special
izes in real-time communications 
programming and also does work in 
the general area of programming 
and system definition of computer 
installations. 

EASTERN EXPANSION PLANS 
FOR COMPUTER SCIENCES 

Computer Sciences Corporation 
has revealed plans for expanding 
their Eastern operations. CSC pro
jects and customers normally serv
iced from the company's New York 
Division will be centralized in a 
new facility planned for the Wash
ington, D.C. area. In addition to 
the Washington office, a second 
center has been planned by CSC for 
a city in the Northeast. 
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COMPUTING CENTERS 

FRONT COVER STORY 

SYSTEMS DESIGN LABORATORY 

The Systems Design Laboratory 
(designed and operated by The MITRE 
Corp., technical advisor to ESD) 
has been established at the Elec
tronic Systems Division (ESD) of 
the Air Force Systems Command, 
Laurence G, Hanscom Field, Bedford, 
Mass" to support planning and de
velopment of large computer-based 
systems required by the Air Force. 
The overall program in the Labora
tory is a joint ESD/MITRE effort 
planned for optimum use of both 
military andci vi lian technical 
resources. 

In the windowless, two-story 
facility, designers can simulate 
and test systems operations or sub
systems. Hardware can be evaluated 
before incorporation into proposed 
or operational systems and optimum 
systems programs can be determined. 

Heart and brain of the Labora
tory is the IBM 7030 (STRETCH) com
puter. In its SDL configuration, 
it is one of the largest and most 
powerful computer systems in oper
ation. The computer has a pro
cessing rate of 200,000 to 500,000 
instructions a second; magnetic 
core storage is 65,000 words (64 
bits per word) expandable to 
262,000 words; and the disc unit 
has a storage exceeding 25,000,000 
characters with the computer able 
to utilize up to 32 disc units. 

-- STRETCH, nerve center 
of the Systems Design 
Laboratory. 

Command posts on the upper 
level of the building are fully 
equipped to permit Air Force tech
nical personnel to operate the de
sired system or subsystem config
uration. The equipment includes 
tactical situation display con
soles; closed-circuit projection 
television with 9 x 12-foot dynamic 
and static wall display screens; 
input-output typewriters; touch
tone repertory-dial telephone 
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equipment; monitoring and record
ing devices; and remote, high-speed 
hard-copy printers. 

Observation rooms in the rear 
corners of the command posts allow 
working personnel to evaluate con
duct of system exercises. The 
test-control rooms contain equip
ment for changing environment of 
systems under test. 

An important feature of the 
Laboratory is that Commanders and 
their staffs can participate in 
the design of new systems or use 
the facilities for familiarization 
programs and training in systems 
coming under their command. 

-- Command post orienta
tion is carried out by 
Air Force Electronic Sys
tems Division personnel. 
The large "battle map" in 
the background is one of 
many displays that can be 
generated by the labora
tory's 7030 (STRETCH) 
computer. All displays 
which military commanders 
might need to make deci
sions can be displayed on 
the consoles in the fore
ground as well as on the 
large "battle map". 

The Systems Design Laboratory 
Institute, an intitial contribution 
of the SOL, has a program to train 
key senior military and civilian 
personnel who are in need of cur
rent information and orientation 
in the system design and acquisi
tion process of command and control 
systems. In addition, it will have 
an advanced laboratory program 
which will provide sutstantive 
knowledge in military command tech
nology to officers and selected 
ci vi lians • 

The curriculum covers such 
areas as determination of require-

ments; evaluation of design altern
atives; selection of man/computer 
information transfer procedures; 
uses of laboratory simulations; 
and modeling, management, and 
operations. 

Results at SOL are not re
stricted only to expediting the 
design, development, and operation 
of command and control systems. 
Techniques developed for command 
and control are beginning to be 
applied to other types of computer
based systems. Problems destined 
to be solved within a short time 
by a stepped-up technical program 
include study of computer system 
modules, new mathematical tech
niques of systems evaluation, 
common language techniques, and 
others. Future applications of 
the technological base developed 
in the Systems Design Laboratory 
are unlimi ted. 

CARDS, INC. 

In Lima, Ohio, a group of pro
fessional and business men have 
pooled their resources and experi
ence to form a combined financial 
and commercial electronic data pro
cessing service center. The new 
center, called CARDS, Inc. (Con
ventional and Research Data Sys
tems), is located five miles west 
of Lima. It is designed to serve 
the small and medium size businesses 
that cannot afford their own elec
tronic data processing system, but, 
in today's mounting volume ~f paper 
work, need EDP advantages to com
pete favorably. 

CARDS, Inc. computer system 
is a Burroughs Corporation B270. 
Unlike strictly commercially
oriented service center operations, 
the system includes a high speed 
sorter-reader and magnetic tape 
units (capable of reading or writ
ing 50,000 characters of informa
tion per second). In addition to 
processing magnetic encoded docu
ments, the computer system also is 
equipped to handle other forms of 
computer data including punched 
paper tape and punched cards. 

The center will operate on a 
service-fee basis, offering its 
services to financial institutions 
such as banks and savings and loan 
associations as well as commercial 
operations such as utilities, hos
pitals, professional groups and 
manufacturing concerns. The work
load will be handled in two shifts. 
It is expected to be in operation 
about 20 hours per day, operated 
by six personnel, including the 
corporation's three vice presidents. 
Bank accounting will be processed 
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during the evenings to provi(h~ the 
necessary updated daily accounts; 
commercial work will be prepared 
during lhe daytime. 

Officers and major stockhold
ers of the corporation are Dr. 
Alford C. Diller, a general prac
titioner in Convoy, president; Dr. 
Diller's brother, Mar~ O. Diller 
of Elida, vice president of Com
puter Engineering; Robert L. Gray 
of Lima, vice president of Computer 
Programming; and Fred A. Marsee of 
Convoy, vice president of Banking 
Services. 
(For more information, circle 43 
on the Readers Service Card.) 

EDUCATION NEWS 

LEHIGH UNIVERSITY EXPANDING 
GRADUATE PROGRAM TO TRAIN 
INFORMATION SCIENTISTS 

Lehigh University, Bethlehem, 
Pa., will expand its graduate pro
gram in the Fall of 1961 to include 
the training of information scien
tists. The program will be con
ducted by Lehigh's Division of the 
Information Sciences. 

The new graduate curriculum 
is designed to provide a broad 
practical and theoretical base in 
the sciences and technologies re
quired in understanding the be
havior, org~riization, and accessi
bility of information. Courses 
offered by the Division of the 
Information Sciences will include 
analysis of information, informa
tion systems design, general ,lin
guistics, syntactic concepts, 
logico-mathematical theories of 
retrieval, and environment of in
formation systems. Students will 
be able to specialize in a systems, 
behavioral, or logico-mathematical 
option. 

Coursework relevant to inform
ation storage and retrieval will 
also be provided in the University's 
departments of electrical engineer
ing, industrial engineering, mathe
matics, social relations, economics, 
psychol0:JY, philosophy, and others 
as determined by the requirements 
and interests of the individual 
uraduate student. 
(for more information, circle 44 
on t.he Readers Service Card.) 

U.S. ARMY SIGNAL SCHOOL 
TRAINS OFFICERS 
FROM ALLIED COUNTRIES 

R()pres()ntat i ve armed forces 
orfict~rs from allipd countries 
around t Il(~ world Iparn to use 
electronic cornputers in taetieal 
operations and adrninistratioll 
through actual prouramminu and 
operation of a Genriral Electrie 
225 computer at the U.S. Army 
Signal School, Fort Monmouth, N.J. 
Courses ranging from six hours to 
14 weeks are given at the school. 

Eight hundred officers a yea~ 
including about three score from 
47 allied countries, will be 
trained in the use of a GE-225 
computer system to aid them in 
problems of fire support, intelli
gence, tactical operation control, 
logistics and administration. 

In the picture above, left to 
right, are Captain Richard W. Lee, 
instructor from the Army Signal 
School, demonstrating the use of 
magnetic tape to Major Angel N. 
Manzini of Argentina; Major Julio 
Perez Polloni of Chile, and Cap
tain Keith Paul Morel of Australia. 
The GE-225 system was supplied by 
the General Electric Computer 
Department, Phoenix, Ariz. 

USDA GRADUATE SCHOOL, 
C-E-I-R COOPERATE IN 
TRAINING PROGRAM FOR 
FEDERAL EMPLOYEES 

A picked group of Federal 
Government employees are attending 
a 16-week course in computer sys
tems design in an off-premise 
training program developed by the 
U.S. Department of Agriculture's 
Graduate School in cooperation 
with C-E-I-R, Inc. The full-time 
study course will extend through 
June 5, and will be attended by 
from 12 to 15 Government employees 
selected from a number of Federal 
agencies. Training site is the 
G-E-I-R research and computing 
center located in Arlington, Va., 
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which has a larUe-scale IBM 7090/ 
1401 computing system. 

The course curriculum has been 
designed to provide the broad range. 
of training needed to develop ef
fecti ve systems desiHn(~rs. Classes 
10 he uiven include Applied Sta
tisties, Op(!rat.iolls H()s(!arch, Com
put.er Prouramming, lIuman factors 
and Applied Psychology, Computer 
Engineering and Systems Design. 

NEW PRODUCTS 

-Digital -
PDP-6 COMPUTER HAS BUILT-IN 
TIME-SHARING CAPABILiTY 

Digital Equipment Corporation, 
Maynard, Mass., has introduced the 
first commercially available com
puter offering a time-sharing 
capability, the Programmed Data 
Processor-6 (PDP-6). All the sys
tem components needed for time
shared operation have been built 
into the PDP-6. 

The new system is larger and 
faster than Digital's other general
purpose computers. It uses a longer 
word length (36 bits) and adds in 
from 2.7 to 4.3 microseconds. Its 
progrn~ming system includes the 
MONITOR, FORTRAN II, MACRO-6 As sem
bIer, debumling, utility, and 
library. 

-- Close-up view of new 
PDP-6 computer shows Con
trol Panel, Dual Microtape 
System (upper left), High 
Speed Tape Reader (lower 
left), and Precision In
cremental Display (right). 

The standard PDP-6 system in-
c I udes : core memory of l(), 301 
words, memory protect.ion ilnd pro
gram relocation n!~lis1.ers, 7-channel 
priority interrupt syst(!Ill, and pro-

tj·5 
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vision for 128 input-output de
vices. A monitor program provides 
the functions of stacking, sched
uling, assigning priorities, allo
cating facilities, and in general, 
supervising the utilization of the 
computer and peripheral equipment. 

PDP-6 will be able to carry 
on scientific data processing for 
one operator while others use it 
to convert their programs from 
card to tape, edit their programs, 
read' out thei r programs from mem
ory to printer, or carry out other 
keyboard operations on line. Each 
operator will use the machine with
out conflicting with the other 
operators. 

On PDP-6, users prepare, de
bug and run their programs on the 
main computer and remain in con
trol of the processing. Errors 
can be corrected as soon as they 
are detected. Turn around time, 
as such, vanishes. The system is 
expected to be able to outperform 
in speed, volume, and versatility, 
computer~ costing considerably 
more than the PDP-6. 
(For more infonnation, circle 45 
on the Readers Service Card.) 

ENGINEERS' COMPUTER 
USES FAMILIAR TERMS 

A new computer designed for 
direct use by engineers and scien
tists has been developed by Pacific 
Data Systems, Inc. (subsidiary of 
Electronic Associates, Inc.) Santa 
Ana, Calif. By using familiar 
terms, not machine language, all 
instructions and data can be quick
ly and easily entered at the key
board. Complex problems can be 
solved within minutes after intro
duction to the machine. 

The computer consists of a 
50 cps paper tape I/O, 15 cps 
typewriter output and a keyboard 
with six operation keys and 10 
special function keys. 

10 Sl'l:CIAL fUNCTION KEYS 

Commonly used functioos such 
assine.cosille, square root. 
exponent. arctang~t. log e~. 

ett,can be performe<l merely by 
pushingtheappropriatekey.(f{)f 
individual requirements, these 
lune!ionscanbt ... ilythanged 
t. any mathematicat .. pres. 
sion.) 

6 OPERATION KEYS 

.dd,subtract,mulliplyand 
divide are accomplished merely 
by pushing the appropriate key. 
(LDAand CPV mO'i' the numbers 
in and out of storage) 

NUME1IIC INPUT KEYS 

The pds 1020 comp.uter, a deci
mal machine, has a basic capacity 
of 2048 words expandable to 4096 
words. Word lengths are 4, 8, 12, 
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16, 20, 24 digits plus sign. 
Arithmetic speeds are 9.2 milli
seconds for add and subtract (av
erage) and 45.2 milliseconds (av
erage for multiply and divide). 
The pds 1020 also uses a built-in 
command list to provide full scale 
computer capabilities for advanced 
programming techniques. 
(For more information, circle 46 
on the Readers Service Card.) 

CONTROL DATA 3400-
NEWEST OF "3600 FAMILY" 

Control Data Corporation, 
Minneapolis, Minn., has introduced 
the newest member of its" 3600 
Family" of computers - the Control 
Data 3400. The 3400 fits between 
the 3600 and the 3200. It has a 
48-bit word (plus 3-bit parity) 
and storage capacity of either 
16K or 32K. Machine cycle time 
is 1.5 microseconds. 

This versatile, large-scale 
computer system permits individual 
users to determine many features 
specifically required for their 
operations and to dispense with 
those not necessary. Complete 
upward compatibility with the 3600 
provides immediate and long-range 
advantages~ Full programming sys
tems will be operational on the 
3400, including FORTRAN, COBOL for 
business data processing, monitor
ing systems, plus assembly routines 
and simulators. Delivery of the 
first system is expected this fall. 
(For more information, circle 47 
on the Readers Service Card.) 

Digital-Analog 

AMBILOG 200 

Adage, Inc., Cambridge, Mass., 
has developed the AMBILOG 200, a 
stored-program data processing 
system using hybrid computational 
teChniques which combine analog 
and digital logic. The machine is 

designed especially for data ac
quisition and reduction systems in
volving one or more analog inputs 
and analog and/or digital outputs. 

The A~BILOG 200 is organized 
with parallel use of multiple hy
brid arithmetic units. A typical 
operation time for simultaneous 
addition and multiplication or di
vision is 10 microseconds. Solid
state multiplexers, analog signal 
conditioners, typewriter, and 
punched-paper and magnetic tape 
units provide a variety of input
output capability in both analog 
and digital domains. 

The stored program design per
mits changes to be made in a system 
to accommodate new computing or 
simulation problems, merely by 
changing the program. Modular de
sign and organization of the hard
ware allows easy expansion to meet 
future problem requirements. Com
plete software support is available 
to solve specific user problems. 
Typical applications include: 
waveform analysis; pattern recog
nition; signal generation; simu
lation; data acquisition; and 
real-time data processing. 
(For more information, circle 49 
on the Readers Service Card.) 

Data Transmitters 
and AID Converters 

IBM 1094 LINE 
ENTRY TERMINAL 

IBM Corp., White Plains, N.Y., 
has developed a new device, the 
IBM 1094 line entry terminal, to 
simplify and speed store-to-ware
house ordering. 

This device makes it possible 
for personnel to order merchandise 
from a central point in seconds by 
pressing a few buttons on a key
board. Order information is trans
mitted from the tabletop unit over 
communications lines to the ware
house, where it automatically is 
punched into cards. The order is 
then processed and assembled for 
shipping. 

A manager whose store is 
equipped with a 1094 begins this 
ordering process with a survey of 
shelf stock. He notes items that 
need replacement in a specially
designed 1094 order entry book. 
The I:nok lists each item of store 
inventory, by number, on a separate 
line. The book is then placed 
alongside the 1094 and keys are 
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pressed to indicate the items to 
be ordered from the warehouse. 

-- First new IBM 1094 
line entry terminal (right) 
is installed on a pilot 
basis at Kroger Co., Mid
western food retailer. 
Store manager surveys 
shelf stock (at left) and 
(at right) presses keys 
to indicate items to be 
ordered. 

The 1094 -- about the size of 
a typewriter -- is designed for 
use wherever order forms are filled 
out. By speeding the order-filing 
process, the 1094 makes it possible 
for stores to reduce order-to
delivery time from as much as 
several days to less than 24 
hou rs • 
(For more information, circle 50 
on the Readers Service Card.) 

COMPLETE D/ A CONVERTER 
ON PC BOARD 

Navigation Computer Corp., 
Norristown, Pa., has announced 
that Model 488 Digital/Analog Con
verter is now available as part of 
t1w eomplete line of NAVCOR 400 

SL'ri(!S ~lodules. The 488 incorpor
al(!s complete D/A conversion cir
(:111 t s on one standard module. It 

contains a highly regulated refer
ence volta~e supply, precision re
sistor ladder, and a stable oper
ational amplifier. The Model 488 
accepts eight binary input bits 
and produces an analog output 
vol tage at one of 2:i(, eli screta 
steps. Mode\ (100D accepts two 
decimal digi ts in binary-coded
decimal form and provides an ana
log output voltage at one of 100 
discrete steps. Both models pro
duce an analog output voltage pro
portional to the value of the in
put data. The 488 may be used 
wherever digital data must control 
anaiog devices such as oscillo
scope displays and plotting de
vices, driving pen recorders, and 
process control sensors. 
(For more information, circle 51 
on the Readers Service Card.) 

ANALOG-TO-DIGITAL 
INTERFACE SYSTEM 

A real time analog-to-digital 
Interface System, for use between 
a CDC 160A general purpose digital 
computer and any analog computer, 
has been developed by General Ap
plied Science Laboratories, Inc., 
Westbury, N.Y. The equipment, 
known as the GASL Interface Sys
tem ADI-l, performs multiple 
channel analog-to-digital and 
digital-to-analog conversions and 
supplies control functions for an 
X-Y plotter, an oscilloscope with 
a solenoid operated camera, a 
tape recorder, and 12 miscellan
eous contact controls. Disconnect 
and interrupt functions between 
the computers are also furnished. 

Two built-in clocks, one real 
time and one controlled by the 
analog computer, provide addition
al system supervision. Control is 
normally exercised by the digital 
computer through programmed func
tion codes. When 'allowed' by the 
digital computer, the analog com
puter can control the digital com
puter through "interrupt" and 
disconnect lines. 

With only minor modification, 
the GASL Interface System may be 
used with any digital or analog 
computer. 
(For more information, circle 52 
on the Readers Service Card.) 

DIGITAL DATA RECEIVER 

A digital data receiver, 
model KD-5050, has been developed 
by ITT Kellogg Communications Sys
tems (division of ITT Corporation), 
Chicago, Ill. The new receiver ac
cepts high-speed serial data, con-
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verts it to 8-bit parallel data, 
and forward~ the data to an output 
or storage device at rates up to 
10,000 bits per second. 

In processing data received 
by a transmission link, the re
ceiver converts serial data to 
para\\(!! form, r(~co~Jnizes specific 
messaue headers, generates control 
functions for other equipment, and 
checks vertical and horizontal 
parity. It also initiates certain 
commands regarding disposition of 
the received data. 

The receiver may b~ used for 
transmission subsystems and as a 
serial-to-paraller code converter 
with cont ro 1 fu ncti ons • 
(For more information, circle 53 
on the ~eaders Service Card.) 

Software 

MATHEMATICAL TECHNIQUE 
AID TO MEDICAL RESEARCHERS 

A new mathematical teChnique 
to help medical researchers with 
the difficult and time-consuming 
task of analyzing statistical in
formation has been reported by 
IBM Corporation, White Plains, N.Y. 
An experimental computer program, 
written for an IBM 7090, uses this 
technique to analyze a number of 
medical cases and to assign, or 
"cluster" those with similar char
acteristics into separate groups. 

In medical research, a physi
cian or psychiatrist may accumulate 
a mass of data on the properties or 
characteristics of hundreds of 
patients. This source information 
is coded into the language of the 
computer. The computer program 
first calculates a numerical aver
age for each characteristic using 
data on all the ,patients • One 
group of patients is then chosen 
as a trial cluster. The program 
establishes a numerical measure of 
value for this initial cluster by 
comparing the averages of patients' 
characteristics in the trial group
ing with the averages established 
previollsly for th(~ entire ~Jroup. 
The ~Jreater tlw II i fferenc(! between 
these avera~p!s, t.h(~ Hr(~at.(!r the 
justification for s(!paratiIHJ this 
cluster from the over-all group. 

Two thousand new clusters are 
formed each minute as the data is 
rearranged in the computer in an 
attempt to form new groups with 
higher values. Finally, the com
puter produces one or more clusters 
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of related information which the 
scientist, using his experience 
and observations, can then analyze. 

This experimental IBM program, 
was developed by Dr. Raymond E. 
Bonner, an engineer with IBM's Ad
vanced Systems Development Divi
sion, Yorktown Heights, N.Y. It 
has been used to cluster personal
ity test data assembled by psychi
atrists at the Institute of Living, 
Hartford, Conn. The data consisted 
of Minnesota Multiphasic Personal
ity Inventory (MMPI) profiles of 
374 psychiatric patients. Each 
contained 14 personality charac
teristic scores achieved on the 
MMPI. Previously, it was too com
plex a process for a psychiatrist 
to cluster patients on more than 
two scores at a time. With the 
IBM program, all 14 scores for 
each patient were averaged and 
compared with the scores of the 
other patients. The result was 
eight patient groups or clusters, 
each with characteristics that fit 
distinct clinical entities. 

Dr. Bernard C. Glueck, Jr., 
director of research at the Insti
tute, said these groupings are now 
undergoing careful evaluation. "If 
the validy of the groupings with
stands more detailed scrutiny, 
this new program may represent a 
significant advance in the statis
tical handling of medical data, 
especially in the areas of psychol
ogical and psychiatric evaluation 
where currently there is dissatis
faction with standard diagnostic 
procedures," Dr. Glueck said. 
(For more information, circle 57 
on the Readers Service Card.) 

COMPUTERIZED 
MANAGEMENT 
TECHNIQUE 

Computer Concepts, Inc., Wash
ington, D.C., has announced a com
puterized management technique -
MENTOR -- designed to monitor and 
control project, contract, budget
ary and cost accounting activities. 
It can automatically predict per
formance based on historic per
formance patterns. 

In addition to prediction of 
future status, MENTOR will filter 
and extract significant information, 
report current status, evaluate 
past performance, and report sig
nificant departures from predicted 
performance -- operating quickly 
and consistently, free of human 
intervention. 

MENTOR is designed to operate 
on all available data including 
PERT and other CPM system data on 
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scheduling or cost. The basic op
erating mode of the system differs, 
however, from existing techniques. 
MENTOR closes the management cycle 
by continually updating forecasts 
in terms of the quality of past 
forecasts. 

Computer Concepts is currently 
scheduling demo~strations for in
terested organizations. MENTOR is 
designed in a form which is com
pati ble wi th the IBVI, CDC, Uni vac, 
Minneapolis/Honeywell and RCA 
computers. 
(For more information, circle 58 
on the Readers Service Card.) 

PROMOCOM 

PROMOCOM (for Project Monitor 
and Control Method) is a General 
Electric computer program which 
monitors and controls those pro
jects where timing and costs are 
critical. Essentially, it is an 
extension to the GE/CPM (Critical 
Path Method) program. It is used 
to calendar date the CPM schedule 
and finally becomes a means for 
reporting project progress and 
providing project status for man
agement control. CPM plus PROMOCOM 
satisfies the five steps to pro
ject management: planning, sched
uling, activity progress reporting, 
project status reporting and con
trolling. PROMOCOM can be used on 
any of the "Compatibles" -- General 
Electric's new group of computers 
including the GE-215, 225, or 235. 
(For more information, circle 56 
on the Readers Service Card.) 

MANAGEMENT OPERATING 
SYSTEM (MOS) FOR 
TEXTILE FINISHING 

Management of textile firms 
can exercise improved control of 
business operations through a new 
method for using computers which 
was recently introduced by IB~ 
Corporation, White Plains, N.Y. 
The new method, called Management 
Operating System (MOS) for Textile 
Finishing, enables a textile firm 
to develop a central system to 
process the large volume of inform
ation generated by its operations. 

Such a ~ystem can incorporate 
and control the information asso
ciated with any or all of six 
basic functional areas of textile 
finishing: . (1) expanding the fin
ishing order; (2) applying greige 
inventory; (3) plant loading; (4) 
raw materials requirements plan
ning; (5) scheduling; and (6) op
erations evaluation. It can be 
used by companies involved in the 

finishing of cotton, wool, or 
synthetic cloth. 

MOS for Textile Finishing 
ide~tifies the cause and effect 
relationships among such operating 
variables as production schedules, 
customer commitments and greige 
goods inventory. The textile fin
ishing company can then translate 
these relationships into a set of 
instructions -- or program -- and 
store them in a computer. The pro
gram instructs the computer how to 
process the stored information as 
well as new information fed into 
it as operating conditions change. 
The computer then can automatically 
determine the effects of change on 
the functional areas of the firm. 
(For more information, circle 59 
on the Readers Service Card.) 

Input-Output 

TEL-A-DEX 

TEL-A-DEX Corporation, a sub
sidiary of Consolidated Systems Cor
poration, (see Organization News), 
Monrovia, Calif., has developed an 
automated information system. The 
system, called TEL-A-DEX, offers 
voice answers to repetitive ques
tions with virtually no delay be
tween question and answer. Already 
in use by airlines, supermarkets, 
and other public facilities, TEL-A
DEX is changing the concept of pub
lic service information. 

Hundreds of messages of vary
ing length are stored by the sys
tem, and they can be updated quickly 
and easily by an operator after a 
half-hour's training. The fact 
that any language can be used is 
expected to make the system of spe
cial interest to operators of all 
types of transportation terminals 
dealing wi th international travelers. 

Using TEL-A-DEX is the same as 
dialing a phone, except that only 
three digits are used. The user 
looks up the question he wants an
swered on a panel display and dials 
the number shown. Several of these 
inquiry stations can be supplied 
with each TEL-A-DEX system, provid
ing the convenience that would 
normally require a half-dozen or 
more manned information booths. 
Lease cost of the system is less 
than one clerk's salary. 
(For more information, circle 61 
on the Readers Service Card.) 
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INFORMATION 
DISTRIBUTION SYSTEMS 

The Teleregister Corporation, 
Stamford, Conn., has developed 
1 he Seri~s 100 (designed for large 
scale data communications networks) 
and Series 200 Information Distri
bet t.i on Systems. The systems use 
individually buffered CRT Inquiry 
Stations as the terminal devices 
and are designed to operate in 
conjunction with any of the cur
rently available general purpose 
computer systems. Both series 
are fully adaptable to on-line 
information systems including in
ventory control, financial report
ing, policy inquiry, manufacturing 
scheduling, credit checking, man
agement reporting, and airline 
reservations. 

The CRT I nqui ry Sta Lions have 
complete numeric or alphanumeric 
keyboards for data entry and mess
age composition, as well as up to 
17 procedure sequencing and pro
gram identifier control keys. A 
third bank of operational keys 
provides for electronically posi
tioning an "electronic eraser", 
to a given point within the mess
age content for deleting, adding, 
or modifying input or output data. 
The CRT Inquiry Stations are de
signed to operate off a common Sta
tion Control Unit which can serve 
from one to 36 terminal devices. 
The link between the control unit 
and the computer can either be by 
direct cable connection or through 
normal co~munication networks. 

-- Messages, queries and 
replies to and fro~ the 
computer are composed on 
the alphanumeric keyboard 
and confirmed on the CRT 
screen. 

The system contains a full 
Ii hrary of alphanumeric and sym
holic data. The designated codes 
(:onforrn wi th the ASC II standard 
approved for general communications 
II :;a~l(! . 
(For more information, circle 70 
on Ih(! Headers Service Card.) 

MAGNETIC TAPE RECORDER 
ELIMINATES PUNCH CARDS, 
PAPER TAPE 

Precision Instrument Company, 
Palo Allo. Calif., has annollnced 
a rww m;lIJlwlic tilpe rI!corder, \.II!! 
HSL-J:iO, whidl Goll(!ets bllsirwss 
statistics, financial information 
or technical data for din~Gt trans- I 

mittal to data processing equip
ment. The device, called an incre
mental recorder, can receive data 
at random intervals and automatic
ally record this material in the 
proper packing density for elec
tronic data processing. The re
corder transcribes data received 
at intervals ranging from zero to 
100 times per second from a wide 
variety of presently used equip
ment, including teletype, Data
Phones, and paper tape system 
inputs. 

Using a tape drive mechanism 
that moves the tape precisely 
.OOS-inch for each digital "bit", 
the 7-channel recorder packs data 
at 200 characters per inch. The 
tape does not move between inputs. 
By electronically packing data to 
this precise density (as required 
by IBM, Control Data and other 
equipment), the recorder eliminates 
the cost and time required by pres
ent punch card and paper tape con
version methods. Billing, sales, 
inventories, payroll, traffic in
formation, technical data for com
puter analysis and other asynchro
nous data can be accumulated in a 
format immediately compatible with 
processing equipment, and flash 
totals can be made available even 
before final processing. 
(For more information, circle 71 
on the Readers Service Card.) 

VP 600, ALL-DIGITAL 
DISPLAY SYSTEM 

The VP 600, an all-digital 
display system, recently has been 
introduced by the Gerber Scientific 
Instrument Company, Hartford, Conn. 
Basically a continuous path auto
matic drafting machine, it is cap
able of producing a high quality 
graphic display of digital inform
ation on drafting film, paper, 
vellum, cloth, Mylar, sensitized 
sheet metal or comparator screen 
material •. It can accurately draw 
a line of any slope and any length 
within the limits of the plotting 
surface from a single input com
mand. Graphic display is produced 
with an overall maximum accumula
tive accuracy of ±.010 inch any
where on the plotting surface. 
Repeatability is ±.004 inch. 
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The device is composed of the 
electronic control unit and a 
plotting table. These units are 
connected by electrical cables 
only, and may be located as de
sired. The plotting surface 

(50 x 60 inches) is readily adjust
able to any desired angle from a 
horizontal to a vertical position. 
The horizontal position of the 
plotting surface can be adjusted 
from 37" to 46" from the floor. 
The drawing head is positioned by 
X and Y carriages which execute 
the commands of the control system. 
The electronic control unit houses 
the digital control logic, the 
input tape reader and all operat
ing controls and indicators. All 
command pulses to control the X 
and Y axes are generated by the 
control unit. 

Input data in the form of 
punched paper tape is entered into 
t he control uni t via the se1£
contained tape reader. The oper
ator may select any two axes from 
three-axis tape. Controls are 
provided for producing right and 
left hand drawings from a single 
tape. Drawing speeds up to 200 
inches per minute are 'internally 
computed. Manual speed reduction 
is available for high precision 
applications. Full jog controls 
are provided to allow the operator 
to manually position each axis 
independently at a preselected 
speed. 
(For more information, circle 62 
on the Readers Service Card.) 

Components 

MAGNETIC MULTI-APERTURE 
DEVICES (MADs) 

Small ring-like, magnetic de
vices, the size of shirt buttons, 
are used in a new system developed 
by Sylvania Electric Products Inc., 
(subsidiary of General Telephone 
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& Electronics Corp.), Needham, 
Mass. to reduce the costs of mili
tary electronic systems while in
creasing reliability up to 400 per 
cent. Use of the tiny rings, 
which replace conventional storage 
circuit cards, reduces from 70,000 
to 7000 the number of components 
required in the console display of 
a major weap9ns system. 

o 

o 

The rings, called magneti~ 
multi-aperture devices (MADs), 
are small ferrite cores wired to
get her through two small holes on 
each side. They eliminate ~he 
need for intervening vacuum tubes, 
transistors or other semiconductor 
devices. MADs are the two small 
circular devices in the center of 
the picture. They perform the 
work of the transistor storage 
circuit and amplifier card shown 
at the left. At the right, a 
group of MADs are ~hown as they . 
appear in a module or "stick" 
ready for use. The module at the 
right performs the work of eight 
cards, similar to the one at the 
left. 

In the Sylvania system, a 
single ring decodes computer out
put, remembers the statu·s of an 
item and activates a lamp showing 
its status. The use of a single 
MAD as a combination memory ele
ment, logic circuit and power 
drive makes possible a more re
liab Ie sys tem. 
(For more information, circle 65 
on the Readers Service Card.) 

DIGITAL LIGHT DEFLECTOR 

The fi rst reported preci se 
high-speed directional control of 
a laser light beam has been achieved 
by scientists of IBM Corporation, 
Poughkeepsie, N.Y. An experimental 
device, called a digital light de
flector, has been developed for 
electronically deflecting a laser 
beam to precise locations on any 
surface. 

Light deflection at electronic 
speeds has been a major problem in 
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harnessing light for use in data 
processing. Deflection under me
chanical control is far too slow 
for most computer applications. 

The newly developed device 
uses laser light to project let tcrs, 
numbers or other images at high 
speed to exact positions. The 
principle of the light deflector 
is based on crystal optics. In 
operation, laser light is passed 
through pairs of crystals which can 
deflect the path of the beam under 
electronic control. Each success
ive pair of crystals placed in the 
beam's path doubles the number of 
possible directions. With ten 
pairs, for example, the light could 
be directed to anyone of more than 
a thousand positions. As more 
crystals are used, brightness is 
lost through absorption. For this 
reason, laser light is used because 
the image projected by a laser beam 
is very bright despite this ab
sorption loss. The deflector, how
ever, will operate with any light 
source. 

With further development, IBM 
scientists expect that several 
million deflections per second 
can be achieved. The capabilities 
of the deflector indicate poten
tial applications in high-speed 
display systems, or in other areas 

-- IBM physicist Thomas 
J. Harris is shown ad
justing a lens on a 
digital light deflector. 
Light can be seen pass
ing through the deflec
tion assembly (at left), 
then through a pair of 
focusing lenses onto a 
screen. The letters are 
formed by a stencil
like mask (not visible 
here) to the left of the 
deflector. 

of computer technology where data 
might be transmitted or processed 

using light rather than electrical 
signals. 
(For more information, circle 72 
on the Readers Service Card.) 

PEOPLE OF NOTE 

REALIGNMENT OF TOP 
MANAGEMENT RESPONSIBILITIES 
AT PACKARD BELL 

The board of directors of 
Packard Bell Electronics have ap
proved a realignment of top manage
ment responsibilities and the cre
ation of two newly defined execu
tive posts. 

Robert S. Bell, formerly 
president, chief executive officer 
and chairman of the board, becomes 
board chairman and chief executive 
officer, concentrating his efforts 
upon· long-range· growth and develOp
ment efforts of the company. 

Dr. Wendell B. Sell, previous
ly executive vice president, be
comes president and chief operating 
officer, supervising all line and 
staff managers. 

PERSONNEL NEWS 
FROM SDC 

Wesley S. Melahn has been 
elected President of the System 
Development Corporation, Santa 
Monica, Calif., and a member of 
the SOC Board of Trustees. He 
formerly held the title of Acting 
President. 

Hasan Ozbekhan has been ap
pointed as Director of Planning at 
SOC. 

The appointment of Eugene H. 
Jacobs as Head of SOC's Advanced 
Programming and Compiler Staff also 
has been announced. He will be re
sponsible for managing research and 

·development activities in new' pro
gra~ming techniques. 

TWO NEW OFFICERS 
ELECTED AT ADAGE 

Adage, Inc., Cambridge, Mass., 
has elected Robert P. Talambiras 
and Irving R. Schwartz to the posi
tions of Vice President. 

Mr. Schwartz will continue to 
direct the Company's marketing ac
tivities. Mr. Talambiras will di
rect engineering efforts. 
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BUSINESS NEWS 

VALUE OF PRODUCT SHIPMENTS IN COMPUTER FIELD RISES 45.7% PER YEAR IN LAST NINE YEARS 

Recently released figures 
from the U.S. Census Bureau'~ Cur
rent Industrial Reports ShON that 
value of product shipments for 
electronic computers and associ
at(~d information processing equip
m('nt has risen an average of 45.7% 
per year during the years 1955 to 
1963. 

The actual growth in each 
year varied widely. from an in
crease of 119% between 1957 and 
1958, to a decline of 0.3% between 
19~8 and 1959 (the period of pro
duction change-over between vacu
um tube and transistorized 
computers) . 

The table at the right sum
marizes these figures. All fig
ures are FOB Plant Values for the 
equipnH~nt shipped. 

NCR'S 1963 SALES SET RECORD 
FOR NINTH STRAIGHT YEAR 

National Cash H(!~Jist(!r Company 
rc!ports that sales in lc)(,:~ set. a 
new hi glJ for the ni nth conS(!CII t i ve 
year. Revenue from sales, serv
ices, and equipment rentals totaled 
$:392,580,000 for the year, accord
ing to preliminary figures, compared 
with $564,021,000 in 1962, or an in
Grease of 5%. Reported net income 
for 1963 after taxes was $20,082,-
000, compared with $20,645,000 in 
1 ()(,:! , or a decrease of 3%. 

({esearch and development ex
pendi tu res reached a new high of . 
$20,027,000 in 1963, NCR Chairman 
and President Robert S. Oelman said. 
Concurrently, the Company invested 
record sums for additional training 
of sales and service personnel and 
for other marketing support activi
ties. Earnings were also affected 
by the fact that during 1963 the 
company installed its greatest vol
ume of electronic data processing 
equipment to date. By the end of 
I ()(,:3 more than 700 NCR computer 
systems were in use, which was 
d 0 ubi e t he number a f s u chi n s tall a -
lions a year earlier ($30,716,000 
in new systems and machines were 
added to NCR's pool of rented 
(!qll i prnent) . 

D(!spi te the current earnings 
illlpaGI of the company's rapidly in
(:I"(~asing rental business, Mr. Oel
Illall sa i d, thi s development offers 
t Ir(~ potential of an improvement in 
('a 1"11 i II~JS and greater income 
stallility. 

ELECTRONIC COMPUTI;,\(; ANIJ ASSOCIATED INFOmlATTON PHOCESSIN(; EQUIPMENT 

$ VALUE OF 
YEAR PRODUCT SHIPMENTS 

ACTUAL INCHEASE IN $ 
(Current Yr. less 
Previous Yr.) 

% INCHEASE 
(Current Yr. vs. 
Previous Yr .) 

1964* 852 
1963 750 
1962 647 
1961 544 
1960 472 
1959 318 
1958 319 
1957 145 
1956 94 
1955 47 

$152 
103 
103 

72 
154 
- 1 
174 

51 
47 

13.6% 
15.9 
18.8 
15.3 
44.2 
-0.3 

119.0 
54.2 

100.0 

*1964 estimate prepared by the Business and Defense Services Administra
tion of the U.S. Department of Commerce. 

Notes: All dollar figures are in millions. The Standard Industrial 
Classification Code of this industrial activity is 35711. 
Figures before 1955 are not available. 

CALCOMP SALES TRIPLE 

California Computer Products, 
IllI:., rqlOrts net Income of $187,
/11(, for the first six months of 
fi s(:a I I C)64 ended December 29, 1963. 
This Gompares with earnings of $21,-
573 for the same period last year, 

President Lester L. Kilpatrick 
reported a sales increase of 300% 
for the period, from $896,169 in 
the first half of fiscal 1963 to a 
record $2,537,768 this year for the 
first half of fiscal 19M. lie said 
that sales reflected "conti nued ex
cellent acceptance of the CalComp 
line of digital graph plotting 
equipment" and that company effort 
has continued on the development, 
fabrication and test of electronic 
control and monitoring equipment 
under contracts with the U.S. Army 
Ordnance and the National Aeronau
tics and Space Administration. 

TRW REPORTS RECORD SALES 
AND EARNINGS FOR 1963 

Thompso~ Ramo Wooldridge Inc., 
manufacturer of aerospace, electron
ic and automotive products, today 
reported all-time record sales and 
net income for 1963. Board Chair
man J .. D. Wright announced prelim
inary unaudited figures indicating 
sales of $482.6 million for 1963, 
an increase of $22.3 million over 
the $460.3 million reported for 
1962. Unaudited net income for 
1963 was indicated as $IS.:! rni II ion 

compared with $12.5 million at the 
end of 1962. 

"Both of the company's major 
product areas - commerc i a I and i n
dustrial, and defense and space -
contributed to the improvement," 
the board chairman said. 

COMPUTER APPLICATIONS 
POSTS CLIMB IN 
SALES, EARNINGS 

Computer Applications Incor
porated reports nearly trebling its 
net earnings on an 83% increase in 
sales v~lume during the fiscal year 
ended September 30, 1963. Total 
revenues reached $2,775,000, up from 
$1,513,000 in the previous year, 
while net profit after taxes climbed 
to $154,268, compared with $55,684 
in fiscal 1962. These figures in
cluded the results of Electronic 
Business Services Corporation, a 
data processing service company 
acquired by Computer Applications 
last summer. 

"Our internal growth during 
fiscal 1963," President John DeVries 
explained, "came both from an in
crease in the number of organiza
tio~s utilizing our programming, 
analytical and computer operation 
services, and from an expansion of 
responsibilities uiven us by cus
tomers we were alrc~ady serving." 
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MONTHLY COMPUTER CENSUS 
The number of electronic computers installed 

or in production at anyone time has been increas
ing at a bewildering pace in the past several years. 
New vendors have come into the computer market, and 
familiar machines have gone out of production. 
Some new machines have been received with open arms 
by users -- others have been given the cold shoulder. 

To aid our readers in keeping up with this 
mushrooming activity, the editors of COMPUTERS AND 
AUTOMATION present t hi s mont hly report on t he num
ber of general purpose electronic computers of Am
erican-based companies which are installed or on 
order as of the preceding month. These figures in
cluded installations and orders outside the United 
States. We update this computer census monthly, so 

that it will serve as a "box-score" of progress for 
readers interested in following the growth of the 
American computer industry, and of the computing 
power it builds. 

Most of the installation figures, and some of 
the unfilled order figure~ are verified by the res
pective manufacturers. In cases where this is not so, 
estimates are based on information in the market re
search reference fi les of COMPUTERS AND AUTOMATION. 
The figures are then reviewed by a group of computer 
industry cognoscenti. 

Any additions, or corrections, from informed 
readers will be welcomed. 

AS OF MARCH 20, 1964 

NAME OF 
MANUFACTURER 

Addressograph-Multigraph 
Corporation 

Advanced Scientific 
Instruments 

Autonetics 

Bunker-Ramo Corp. 

Burroughs 

Clary 
Computer Control Co. 

Control Data Corporation 

DIgItal EqUIpment Corp. 

El-tronics. Inc. 
Friden 

General Electric 
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NAME OF 
COMPUTER 

EDP 900 system 

ASI 210 
ASI 2100 
RECOMP II 
RECOMP III 

TRW-230 
RW-300 
TRW-330 
TRW-340 
TRW-530 
205 
220 
EI0I-I03 
E2100 
B250 
B260 
B270 
B280 
B5000 
DE-60/DE-60M 
DDP-l9 
DDP-24 
SPEC 
G-15 
G-20 
160/160A~~ 
924/924A 
1604/1604A 
3600 
3400 
3200 
6600 
PDP-l 

PDP-4 

PDP-5 

PDP-6 

ALWAC IIIE 
6010 

210 
215 
225 
235 
425 
435 
455 
465 

SOLID 
STATE? 

Y 

Y 
Y 
Y 
Y 

Y 
Y 
y 

Y 
Y 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
y 

Y 
y 
y 
y 

N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
y 
y 

Y 

Y 

Y 

N 
y 

y 

Y 
Y 
Y 
Y 
Y 
y 

Y 

NUMBER OF 
AVERAGE MONTHLY DATE OF FIRST NUMBER OF UNFILLED 

RENTAL INSTAILATION INSTALLATIONS ORDERS 

$7500 2/61 18 7 

$2850 4/62 15 2 
$3000 12/63 2 3 
$2495 11/58 78 X 
$1495 6/61 21 X 

$2680 8/63 10 X 
$6000 3/59 35 X 
$5000 12/60 27 6 
$6000 12/63 3 6 
$6000 8/61 20 X 
$4600 1/54 68 X 

$14,000 10/58 46 X 
$875 1/56 135 X 
$535 8/64 0 160 

$4200 11/61 41 12 
$3750 11/62 68 60 
$7000 7/62 60 45 
$6500 7/62 83 58 

$16,200 3/63 25 15 
$525 2/60 160 3 

$2800 6/61 3 X 
$3080 5/63 11 28 
$800 5/60 10 X 

$1000 7/55 306 X 
$15.500 4/61 27 X 

$1750/$ 3000 5/60 & 7/61 345 22 
$11.000 8/61 23 8 
$35.000 1/60 56 15 
$52.000 6/63 12 18 
$32.000 11/64 0 10 

$9000 5/64 0 30 
$150.000 3/64 1 2 

Sold only 11/60 54 7 
about $120.000 

Sold only 8/62 32 12 
about $60.000 

Sold only 9/63 12 26 
about $25.000 

Sold only 7/64 0 
about $300,000 

$1820 2/54 25 X 
Sold only 6/63 77 88 

about $?2,OOO 
$16.000 7/59 72 4 

$5500 11/63 14 15 
$7000 1/61 160 30 

$10.900 12/63 5 10 
$6500 7/64 0 22 

$12.000 10/64 0 8 
$18.000 6/65 0 2 
$24.000 6/65 0 1 
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NUMBER OF 
NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF UNFILLED 

MANUFACTURER COMPUTER STATE? RENTAL INST ALLAT ION IN ST ALLAT IONS ORDERS 

Geller;]l Precision LGP-21 Y $725 12/62 90 45 
LGP-30 semi $1300 9/56 440 3 
RPC-4000 Y $1875 1/61 98 3 

lIoneywe 11 Elect ron i c Dat a 
Processing H-200 Y $4200 3/64 0 375 

H-400 Y ~5000 12/61 92 34 
H-500 Y $22.000 12/60 60 5 
H-1400 Y $14.000 1/64 4 12 
H-1800 Y $30.000 1/64 3 6 
DATAmat ic 1000 N 12/57 5 X 

ectronics. Inc. Y 490 6 63 3 3 
N $3600 12/57 580 X 

650-card N $4000 11/54 435 X 
650-RAMAC N $9000 11/54 90 X 
1401 Y $3500 9/60 6550 750 
1401-G Y $1900 5/64 0 750 
1410 Y $12,000 11/61 285 205 
1440 Y $1800 4/63 630 2650 
1460 Y $9800 10/63 150 350 
1620 Y $2000 9/60 1450 60 
701 N $5000 4/53 1 X 
7010 Y $19.175 10/63 8 24 
702 N $6900 2/55 2 X 
7030 Y $160.000 5/61 7 X 
704 N $32.000 12/55 48 X 
7040 Y $14.000 6/63 30 55 
7044 Y $26.000 6/63 18 17 
705 N $30.000 11/55 100 X 
7070. 2. 4 Y $24.000 3/60 450 100 
7080 Y $55.000 8/61 63 19 
709 N $40.000 8/58 12 X 
7090 Y $6,1.000 11/59 72 5 
709tl Y $70.000 9/62 235 70 
709tl II Y ~761000 4LM 0 145 

ITT 7300 AOX Y ~251000 7L62 0 2 
Monroe Calculating Machine Co. Monrobot IX N Sold only - 3/5U 169 X 

$5800 
Monrobot XI Y 700 12/60 355 185 

National Cash Register Co. NCR - 304 Y 14.000 1 60 26 0 
- 310* Y $2000 5/61 45 4 
- 315 Y $8500 5/62 155 102 
- 390 Y $1850 5/61 535 205 

Packard Bell PB 250 Y $1200 12/60 150 10 
PB 440 Y $3500 3/64 1 9 

Ph i leo 1000 Y $7010 6J63 14 10 
2000-212 Y $52.000 1/63 6 6 

-210. 211 Y $40.000 10/58 19 6 
Rndio Corp. of America Bizmac N -/56 4 X 

RCA 301 Y $6000 2/61 396 150 
RCA 3301 Y $20.000 7/64 0 9 
RCA 501 Y $15.000 6/59 94 5 
RCA 601 Y $35.000 11/62 3 2 

Scientific Data Systems Inc. SOS-910 Y $2000 8/62 44 42 
SDS-920 Y $2700 9/62 31 15 
SOS-930 Y $4000 4/64 0 6 
SDS-9300 Y $7000 4/64 0 2 

UNIVAC I & II N $25.000 3/51 & 11/57 36 X 
Solid-State II Y $8500 9/62 38 7 
III Y $20.000 8/62 53 82 
File Computers N $15.000 0/56 tl5 X 
Solid-St ate" 80. 

90. & Step Y $8000 0/5U 360 5 
418 Y $11.000 6/63 3 5 
490 Y $26.000 12/61 27 21 
1004 Y $1500 2/63 990 Itl30 
1050 Y $7200 9/63 22 176 
1100 Series (ex-

cept 1107) N $35.000 12/50 18 X 
1107 Y $45.000 10/62 16 13 
LARC Y $135.000 5LfIJ 2 X 

X c no longer in production. TOTALS 17 .836 8931 
-fo nvoid double counting. note that the Control Data 160 
serves ns the central processor of the NCR 310 
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'64 SJCC PREVIEW 

"Computers '64: Problem-Solving in a Changing World." 

MESSAGE FROM THE SJCC CHAIR'\lAN 

April 21-23 
Sheraton-Park Hotel 

Washington, D.C. 

Sponsored by American Federation 
of Information Processing Societies 

On behalf of the American Federation of Information Processing 
Societies, I wish to extend to all members of the information 
processing community a sincere invitation to come to Washington 
this April for the 1964 Spring Joint Computer Conference. 

The technical program sessions, which will cover a wide variety 
of fields, will each include question and answer periods as well 
as searchi ng panel di scussions by outstandi ng peopl e in each area 
covered. Several tutorial sessions will complement those in 
which new developments are presented. 

The Computer Science Theater will offer a number of significant 
recent motion pictures. Among other features of the Conference 
will be a special session on Computer Education for the Blind. 
Manufacturer's exhibits will be supplemented by displays of 
historical and educational content. 

An attractive program has been planned for those ladies who join 
their husbands in the nation's capitol during the spring time, 
which well deserves its reputation as Washington's most 
pleasant season. 

I hope that you will justify the efforts of the Conference Com
mittee to make this a successful meeting by attending and parti
cipating in the 1964 Spring Joint Computer Conference. 

Tuesday, April 21, 1964 

OPENING SESSION 
10:00 a.m. Sheraton Hall 

MODERATOR: Jack Roseman, C-E-I-R, 
Inc., Program Chairman. 1964 
SJCC 

OPENING REMARKS: Herbert R. Ko lIer, 
D,S. Patent Office, Chairman, 
1964 SJCC 
J. D. Madden, 1m! Corporation, 
AFIPS Chairman 

KEYNOTE SPEAKER: 

Dr. Jerome B. Wiesner 

Herbert R. Koller 
U.S. Patent Office 
Chairman, 1964 SJCC 

COMPILERS: TUTORIAL and TECHNICAL 
SESSIOI\JS 
1:30 p.m. Cotillion Room 

Session Chairman: Dr. Bernard 
Galler, University of Michigan, 
Ann Arbor, Mich. 

APPLICATIONS 
2:00 p.m. Sheraton Hall 

Session Chairman: Dr. Jack Moshman, 
C-E-I-R, Inc., Washington, D.C. 

Wednesday, April 22, 1964 

SOCIAL IMPLICATIO'lS OF DATA PRO
CESSING 
9:00 a.m. Sheraton Hall 

Session Chairman: Dr. James 
Singleton, System Development 
Corporation, Falls Church, Va. 

NUMERICAL ANALYSIS 
9:00 a.m. Cotillion Room-B 

Session Chairman: Dr. R. W. 
Hamming, Bell Telephone Labora
tories, Murray Hill, N.J. 

COMMND AND CONTROL 
9:00 a.m. Cotillion Room-A 

Session Chairman: Dr. Ruth Davis, 
Office of the Director of De
fense Research and Engineering, 
W:lshington, D.C. 

HYBRID SYSTEMS: TUTORIAL 
~~ CotilliOn Room-A 
Sp.ssion Chairman: T. D. Truitt, 

Electronics Associates, Inc., 
Princeton, N.J. 

HYBRID SYSTEMS: TECHNICAL 
3:30 p.m. Cotillion Room-A 

Session Chairman: J. Sherman, 
Loc klwed Mi s s i 1 es a nd Space 
Co., Sunnyvale, Calif. 

ARTIFICIAL INTELLIGENCE 
2:00 p.m. Cotillion Room-B 

Session Chairman: Dr. H. L. 
Gelernter, IB.v! Research Center, 
Yorktown Heights, N.Y. 

EVALUATING COMPUTER SYSTEMS 
I :30 p.m. Sheraton Hall 

Session Chairman: J. D. Porter, 
Mitre Corp., Bedford, Mass. 

Thursday, April 23, 1964 

MUL TI -P ROGRAMl\lI NG 
9:00 a.m. Sheraton Hall 

Session Chairman: Dr. Walter J. 
Bauer, Informatics, Inc., 
Culver City, Calif. 

LOGIC, LAYOUT AND ASSOCIATIVE 
MEMORIES 
9:00 a.m. Cotillion Room 

Session Chairman: William Papian, 
Massachusetts Institute of 
Technology, Cambridge, Mass. 

INFORMATION RETRIEVAL: TUTORIAL 
2:00 p.m. Sheraton Hall 

Session Chairman: Dr. Robert 
Hayes, Hughes Dynamics, Los 
Angeles, Calif. 

INFORMATION RETRIEVAL: TECHNICAL 
3:30 p.m. Sheraton Hall 

Session Chairman: Louis C. Ray, 
Hughes Dynamics, Inc., Santa 
Monica, Calif. 

BUSINESS DATA PROCESSING 
1:30 p.m. Cotillion Room-A 

Session Chairman: Dr. C. C. 
Gotlieb, University of Toronto, 
Toronto, Ontario. Canada 
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BOOI{S AND 
OTHER 

PUBLICATIONS 
Moses M. Berlin 

Allston, Mass. 

'IVe publish here citations and 
brief reviews of books and other 
publications which have a signifi
cant relation to computers, data 
processing, and automation, and 
which have come to our attention. 
We shall be glad to report other in
[ormation in future lists if a review 
copy is sen t to us. The plan of each 
entry is: author or editor / title / 
publisher or issuer / date, publi
cation process, number of pages, 
price or its equivalent / comments. 
If you write to a publisher or is
suer, we would appreciate your 
mentioning Computers and Auto
mation. 

Current Research and Development in 
Scientific Documentation No. 11 / Na· 
tional Science Foundation, Office of 
Science Information Service / Office of 
Technical Services, U. S. Dept. of Com· 
merce, Washington 25, D. C. / 1962, 
printed, 440 pp, $4.00 
Th is is the eleventh in a series of de

scriptive reports on current research and 
development in scientific documentation. 
All pertinent activities in the U. S. and 
abroad that have come to the attention of 
the Nat'l Science Foundation staff are in
cluded. The descriptive statements are 
grouped under five major headings: Infor
mation :\'eeds and Uses, Information Stor
age and Retrieval, Mechanical Transla
lion, Equipment, and Potentially Related 
Research. Each section is preceded by an 
introductory summary which calls atten
I ion 10 the work o~ organizations reported 
for Ihe first time, and projects and studies 
{'OlIIpleted or discontinued. This issue in
c! IIdes 423 stat~nents describing over 500 
research projects, studies, and experiments 
in ~(j.! organizations. Also included: Glos
sary: List of Acronyms and Abbreviations; 
Index of Individuals and Organizations; 
I ndex of Sponsors; Eq uipment Index, and 
SlIbjecl Index. 

IllInln, J. A. H., and Joseph S. l\fadachy 
/ :\Ialhemalical Diversions / D. Van 
NWilrand Co., Inc., 120 Alexander St., 
Princeton, N. J. / Hl63, printed, 178 
P1>, $4.95 
Th is book offers a wide range of sub

j(TIS dealing with the relationships and 
pailcms of numbers and geometrical fig
\llt'S. :'\ew concepts and problems only 
now hecoming important in the field of 
Illalhelllatics are included. Nearly one 
hllndred problems are provided-accom
panied hy answers, most with detailed solll
I ions. Eleven chapters include: "Friendly 
:\'lIllIh('l's and Others," "From Paradox to 
I'a rasl ichy," "Mystic A nays," "Topological 
I h'1 ighlS," "Some Inferential Problems," 
"l>iophantos and .-\11 That," "Potpourri." 
"hln With Shapes," ".-\Iphametics and the 
l.ik('," "What are the Odds?" and "Story 
T(':I'-'I'ls." An appendix, "A Fundamental 
['IOIH'II y of the Fibonacci Series," and an 
illcil-x, 
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How high is your gaal? 
Ours are out of sight-in the labyrinth of space. But 
your opportunities are a tangible reality, here and 
now at North American's Space and Information 
Systems Division. 

ADVANCED COMPUTING TECHNIQUES 
Advanced theoretical and specialized research in 
computer techniques and applications. Ph.D. and 
MS degrees in engineering, Math or Physics with 
seven to ten years experience conducting complex 
theoretical studies and analysis in computer 
applications. 

SIMULATION SYSTEMS 
Seek specialists in integrating computers to all 
types of peripheral simulation equipment. Experi
ence with complex simulation systems and visual 
displays with background in electrical or mechani
cal engineering. Also require specialists with optical 
physics and mathematics experience. 

SENIOR RESEARCH SPECIALIST 
To provide technical direction on programs, pre
proposal efforts and project activities in information 
storage and retrieval, data processing and data 
presentation. BSIEE, Math, Physics or Linguistics 
with three to ten years experience required. 

DATA ENGINEERING 
Data analysts and programmers with experience in 
the acquisition,processing and analysis of engineer
ing data. Emphasis is on real-time applications 
with reliability and accuracy as major criteria. Data 
analysis experience in flight and trajectory, propul
sion and vibration, and life support systems is 
required. 

Interested? Please contact: 
MR. E. D. GATELY 

ENGINEERING AND SCIENTIFIC EMPLOYMENT 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 

All qualified applicants will receive consideration for employ
ment without regard to race, creed, color, or national origin. 

SPACE AND INFORMATION SYSTEMS D1VISIONI."I~' 
NORTH AMERICAN AVIATION .0..lljlll~~ 
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Computer 
Professionals 

with PhD, MS or BS 

50 
resumes 

for 
one dollar 

This national service is now being 
sponsored by major employers seek
ing computer professionals. You qual
ify for this special service if you have 
a degree, and are currently employed 
in a professional capacity in the com
puter field. 
Simply send name, address, degree 
level and field, along with $1 to cover 
the cost of postage and handling. You 
will receive resume data sheets. We 
will then convert the facts about your 
background and experience into an 
effective, polished resume ... and 
send you 50 copies. 
At the same time we will distribute 
copies of this resume-without re
vealing your identity-to the top em
ployers who are participating in this 
national program. We will contact you 
on behalf of interested employers to 
arrange interviews. Not an employ
ment agency. No placement or inter
view fees. 

r--------------, 
Spring Joint I 

Computer Conference I 
Special Interview Facility April 20-23 
Grammercy Inn 
1616 Rhode Island Ave. 
at Scott Circle 
Washington, D. C. 
Tel. 347-3730 

Your participCltion in this special resume 
service includes circulating your qualifi· 
cations to the employers attending the 
April Career Center during the SJCC. 

If you wish to register for this event only, 
you may do so by stopping by in person, 
or by calling the special number given 
above (there is no charge for this service). 

'-------------_ .. 
Mail inquiries to Career Center, Dept. CA·1 
770 Lexington Ave., New York, N.Y. 10021 

equal opportunity employers 

Circle No. 17 on Readers Service Card 
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NEW PATENTS 
RAYMOND R. SKOLNICK 

Reg. Patent Agent 

Ford Inst. Co., Div. of Sperry Rand 
Corp., Long Island City 1, New York 

The following is a compilation 
of patents pertaining to computer 
and associated equipment from the 
"Official Gazette of the U. S. Pat
ent Office," dates of issue as indi
cated. Each entry consists of patent 
number / inventor(s) / assignee / 
invention. Printed copies of pat
ents may be obtained from the U. S. 
Commissioner of Patents, Washing
ton 25, D. C., at a cost of 25 cents 
each. 

Decelllber 3, 1963 
3,113,294 I Bernhard Dollman Parker" 

London, England / Decca Limited, Lon
don, England, a British Company I 
Binary Digital Data Transmission Sys
tems. 

3,113,295 I Thomas J. Blocher, Jr., Mon
roeville, Pa. I Westinghouse Air Brake 
Co., Wilmerding, Pa., a corp. of Pa. I 
Data Handling System. 

1U 13,297 I Wolfgang Dietrich, Adliswil, 
Zurich, Switzerland II.B.M. Corp., New 
York, N. Y., a corp. of New York I 
Binary Information Transfer Device. 

Decelllber 10, 1963 
3,114,006 I Alfred H. Faulkner, Redondo 

Beach, Calif. I Automatic Electric Labs., 
Inc., a corp. of Delaware I Data Storage 
Unit. 

3,114,133 I Gerald N. West, Endwell, 
N. Y. I I.B.M. Corp., New York, N. Y., 
a corp. of New York / Magnetic Core 
Matrix. 

3,114,134 I Leonard D. Seader, Santa Clara 
County, Calif. / I.B.M. Corp., New York, 
N. Y., a corp. of N. Y. I Switching Cir
cuit. 

3,114,135 I Wilbur David Pricer, Wapping
ers ·Falls, N. Y. I I.B.M. Corp., New 
York, N. Y., a corp. of N. Y. I High 
Speed Memory. 

3,114,137 I Walter L. Morgan, II, Prince
ton, N. J. I U.S.A. as represented by the 
Sec. of the Navy / Dual String Magnetic 
Shift Register. 

3,114,138 I John C. Mallinson, Harrisburg, 
Pa. I AMP Inc., Harrisburg, Pa., a corp. 
of New Jersey I Magnetic Core Circuit. 

Decelllber 17, 1963 
3,114,883 I Merwyn E. Arthur, Endicott, 

N. Y. / International Business Machines 
Corp., N. Y., a corp. of N. Y. / Reversi
ble Electronic Counter. 

3,114,885 I Delmar V. Payne, Ferndale, 
Mich. I The Bendix Corp., a corp. of 
Delaware I Integrating Circuit. 

3,114,896 I William M. Carey, Jr., South 
Lincoln, Mass. / Minneapolis-Honey
well Regulator Co., a corp. of Delaware 
I Multi-Directional Storage Register. 

3,114,897 I Way Dong Woo, Newton Cen
ter, Mass. I Minneapolis-Honeywell Reg
ulator Co., Minneapolis, Minn., a corp. 
of Delaware I Magnetic Shift Register 
Coupling Loop. 

3,114,898 I Harrison W. Fuller, Needham 
Heights, Mass. I Laboratory for Elec-

tronics, Inc., Boston, Mass., a corp. of 
Delaware I Magnetic Interdomain Wall 
Shift Register. 

Dccelllbcr 24, 1963 
3,115,617 I Nikolaus Fries, Stuttgart-Feuer· 

hach, Germany I International Standard 
Electric Corp., New York, a corp. of 
Delaware I Selector Circuits. 

3,115,618 I .\rthur Rothbart, Bronx, New 
York I International Telephone and 
Telegraph Corp., Nutley, N. J., a corp. 
of Maryland I Signal Storage System. 

3,115,619 I George T. Barrett, Woburn 
and Thomas E. Baker, Jr., Framingham, 
Mass. I Sylvania Electric Products, Inc., 
'Vilmington, Del., a corp. of Delaware 
I ~femory Systems. 

Decelllber 31, 1963 
3,116,410 I Richard J. LaManna, Hanover 

Township, Verne H. Wilson and Vin
cent T. Pogorzelski, East Orange and 
Mark Pivovonsky, Lyndhurst, N. J. I 
Monroe Calculating Machine Co., Or
ange, N. J. I Simple General Purpose 
Digital Computer. 

3,116,411 I Roy A. Kcir, Inglewood, Calif. 
I Control Data Corp., Minneapolis, 
Minn., a corp. of Minnesota I Binary 
Multiplication System Utilizing A Zero 
Mode And A One Mode. 

3,116,412 / Morse Minkow, Bronx, N. Y. 
I Curtis-Wright Corp., Carlstadt, N. J., 
a corp. of Delaware I Reftexed Binary 
Adder With Interspersed Signals. 

3,116,426 I Shin taro Oshima, Musashino
shi, Hajime Enomoto, Ichikawa-shi, Shi
yoji Watanabe, Shinjuki-ku, Tokyo-to 
and Kitsutaro Amano, Ota-ku, Tokyo-to, 
Japan I Kokusai Denshin Denwa Ka
bushiki Kaisha, Tokyo-to, Japan, a 
joint-stock company of Japan / Logic 
Circuits Employing Bridge Networks 
Comprising Transformer Secondaries 
and N-Type Conductivity Curve Nega
tive Resistance Elements. 

3,116,476 I Gerson H. Goldstick, Manhat
tan Beach, Calif. I The National Cash 
Register Co., Dayton, Ohio, a corp. of 
Maryland I Memory Sensing System. 

January 7, 1964 
3,117,236 I VirgIe E. Porter, Country Club 

Hills, Ill. I International Telephone 
and Telegraph Corp., New York, N. Y., 
a corp. of Maryland I Magnetic Flip
Flop Circuit. 

3,117,242 I Frederick F. Slack, 495 Wil
liams St., Stoneham, Mass. I - I Ana
log Multiplier Using Solid-State Elec
tronic Bridge. 

3,117,306 I· Henry A. Reitfort, Vestal, 
N. Y. I International Business Machines 
Corp., N. Y., a corp. of N. Y. / Multiplex 
Computer Inquiry Stations. 

3,117,307 I Julian Albert Walter Davie, 
Stevenage, England I International 
Computers and Tabulators Ltd., Lon
don, England I Information Storage 
Apparatus. 

3,117,309 I Gerhard Wolf, Munich-SolIn, 
Germany I Kienzle .\pparate G.m.h.H., 
Villingen in Schwarzwald, Germany / 
Arrangement for Controlling a ~lagnet 
Core Matrix. 
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January 14, 1964 
:\,I17.:IIiH / William J. Bartik, Hatboro. 

I'('nna. / Sperry Rand Corp., New York. 
a ('orp. of Delaware / ~Iethod and Ap
paratlls for \Viring ~Iell1ory _'-rrays. 

:I.IIH,(J:);; / Lowell S. Bensky, Levittown. 
I'a. / Radio Corporation of _'-merica, a 
corp. of Delaware / Electronic Digital 
Information Handling System "'ith 
Character Recognition for Con trolling 
Information Flow. 

:1.1 IH,O;;6 / Gunther Martens, Schliersee, 
Upper Bavaria and Gerhard Wolf, 
~llInich-Pasing, Germany / Kienzle Ap
parate G.m.b.H., Villingen, Black For
est, Germany / ,\-Iagnetic Core Matrix 
_ \ccumulator. 

:1.1 18,131 / Esmond Philip Goodwin 
Wright, London, England / Interna
tional Standard Electric Corp., N. Y., 
a corp. of Delaware / Data Processing 
Equipment. 

3,118,133 / Thrygve R. Meeker and Henry 
L. Stadler, Whippany, N. J. / Bell Tele
phone Laboratories, Inc., N. Y., a corp. 
of N. Y. / Information Storage Matrix 
Utilizing A Dielectric of Pressure 
Changeable Permittivity. 

3,118,134 / Irwin Dorros, Livingston and 
Alexander Feiner, Boonton, N. J. / 
Bell Telephone Laboratories, Inc., N. Y., 
a corp. of N. Y. / Magnetic Memory 
Circuits. 

3,1l8,135 / Arthur R. Tomek, St. Paul, 
and Ronald J. Haskell, Minneapolis, 
Minn. / Sperry Rand Corp., N. Y., a 
corp. of Delaware / Floating Mark Data 
Transfer System. 

January 21, 1964 
:~,I 19,01 I / Abraham Framck and George 

F. Marette, Minneapolis and Berc 1. 
Parsegyan, St. Paul, Minn. / Sperry 
Rand Corp., N. Y., a corp. of Delaware 
/ Digital Data Analyzing Devices. 

3,1l9,024 / Yoshiaki Endo, Tokyo, Japan 
/ Nippon Electric Co., Ltd., Tokyo, 
Japan, a corp. of Japan / Parametric 
Storage Element For Digital Computers. 

3,119,031 / Jack C. Smeltzer, Woodland 
Hills and Elliott E. Rech, Canoga Park, 
Calif. / Thompson Ramo Wooldridge 
Inc., Canoga Park, Calif., a corp. of 
Ohio / Shift Register With Input Mem
ory Converting Logic Level Signals to 
Positive or Negative Clock Pulses. 

3,119,101 / GerhaHI Wolf, Munich-SolIn, 
Germany / Kienzle Apparate G.m.b.H., 
Villingen im Black Forest, Germany / 
Storage Register. 

:I.II!),IIO / John -~I. Coombs, Poughkeep
sie. :'.J. Y. / Sperry Rand Corp., a corp. 
of Delaware / Data Storage ,\pparatus 
Conlrols. 

January 28, 1964 
:1.11 !).!)H·! / William E. Brandt, Cambridge, 

.\Iass. and William P. ~Iargopoulos. 
Poughkeepsie, N. Y. / International 
Business Machines Corp., N. Y., a corp. 
of :'.J. Y. / .'-nalog Voltage Memory. 

:1.I1!),!)H!I / Melvin ~L Kaufman, Mer
(,hantville, N. J. / Radio Corp. of 
. \ lIIerica, a corp. of Delaware / Tunnel 
Diode Switch Circuits for Memories. 

:1.11!).9H(j / .'-Ian B. Fowler, Wappingers 
Falls, :"J. Y. / International Business 
.\(achines Corp., N. Y., a corp. of N. Y. 
/ Superconductive Storage and Logic 
Ikvicl's with Nucleation Properties. 

:1.I1!).!IH!) / William J. Wasylenko, Phila
dl'lphia. Pa. / Burroughs Corp., Detroit. 
.\Iilh .. a corp. of ~Iichigan / Electro
Inagllctic Transducer Apparatus. 

D 2020 COMPUTER TAPE UNITS 
AND MULTIPLE TAPE UNIT SYSTEMS 

COMPLETELY PACKAGED 
for data system integration 

There's nothing novel in the appearance of the 0 2020's master 
cable connector. But its function looms big in the 0 2020 economy 
picture. Here, at last, you get a complete package - a magnetic 
tape unit (or multi-unit tape system) matched to your computer. And 
ready to go. (An absolute minimum of engineering needed for 
interfacing.) We believe you'll find this a significant feature. Along 
with other 0 2020 advantages. 

Triple Density ... 0 2020 units write and read tapes in all three 
standard compatible formats: 800, 556 and 200 bpi. You select 
density with a single switch on the tape unit's operator control panel. 
Units operate at any single tape speed from 3 to 45 ips. 

Greater Reliability ... On every 02020, production testing maintains 
a generous margin over each rated specification -the only way to 
guarantee long-term reliability. According to all field reports, our 
specification ratings for up-time, tape life, data reliability and 
maintenance cost are definitely on the conservative side. 

Like to investigate this new (D 2020) approach and learn why more than 30 
leading companies already are using it with their computers and data systems? 
Write now. We'll see that you get the picture - in depth. Datamec Corporation, 
345 Middlefield Road, Mountain View, California. 

Circle No. 18 on Readers Service Card 
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DIGITAL SYSTEMS 
ENGINEERS 

Step into worldwide 
business automation 

with NCR, Los Angeles 
At NCR, you can make original contributions 
in the most advanced areas of digital tech
nology, creating business systems for use in 
120 countries. You can step into a life where 
independent. searching minds find greater 
nourishment and reward-where there is no 
compromise between career values and 
living values. 
Why not take that step now? 

ADVANCED OPTICS DESIGN 
Position entails engineering of optical 
systems, lens design, alignment of optical 
systems and the testing of lenses. Requires 
BS in physics with a minimum of one year's 
experience in design of lenses which will 
refract both visible and non-visible light. 

RESEARCH 
Work deals with physical mechanisms of 
superconductivity, ferromagnetic resonance 
and kinetics of magnetic switching for com
puter application. Must have sound theoreti· 
cal background in solid state physics and, 
knowledge of electronics. Requires BS in 
physics, MS desirable. 

ADVANCED MECHANISMS DESIGN 
Position will entail analysis and advanced 
design of complex mechanisms and applied 
mechanics problems. Ph.D. preferred with 
applicable experience. Should be equally 
skilled in mathematical analysis and labora
tory measurements. 

ADVANCED 
ELECTRONIC MEMORY DESIGN 

Job entails design of word-select memories 
and memory circuits. Requires BSEE, MSEE 
desired, and at least three years' experience 
in the above-mentioned field. 

RANDOM·ACCESS MEMORY DESIGN 
Senior position open in development of high· 
speed random-access mechanisms and gen
eral random-access equipment. Requires 
BSEE with at least four years' applicable 
experience. ' 

SYSTEMS/COMMUNICATIONS DESIGN 
. This senior position will involve analysis 
and advanced design of on-line, real-time 
systems. Requires BSEE. MSEE desired, with 
some applications experience necessary. 

INTERVIEWS AT SJC CONFERENCE, 
WASHINGTON, D. C., APRIL 21·23 

For an appointment, please send a resume; 
including training, .. experience and salary 
history, to Bill Holloway, Personnel Depart-

. ment, or phone collect. 

/N/cIR\ 
The National Cash Register Company 

ELECTRONICS DIVISION 
2815 W. EI Segundo Blvd., Hawthorne, Calif. 

Telephone: Area Code 213-757-5111 
an equal-opportunity employer 
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CALENDAR OF COMING EVENTS 

(Continued from jJage ).J) 

May 12-14, 1964: Annual General Meeting of POOL 
(Users of General Precision Computers), Palmer House, 
Chicago, Ill.; contact Dr. Roebert 1. Stearman, C-E-I-R, 
Inc., 9171 Wilshire Blvd., Beverly Hills, Calif., or Al 
Erickson, General Precision, Inc., 808 Western Ave., 
Glendale, Calif. 

May 13-15,1964: Second Annual Symposium on Biomathe
matics and Computer Science in the Life Sciences, Sham
rock Hilton Hotel, Houston, Tex.; contact Chairman, 
Biomathematics Symposium, Univ. of Tex. Graduate 
School of Biomedical Sciences at Houston, 102 Jesse Jones 
Library Bldg., Texas Medical Center, Houston, Tex. 77025 

May 18-20, 1964: 7th National ISA Power Instrumentation 
Symposium, Denver-Hilton Hotel, Denver, Colo.; contact 
H. A. Van Wassen, Duquesne Light Co., 435 Sixth Ave., 
Pittsburgh, Pa. 15219 

May 25-27, 1964: 10th National ISA Aero-Space Instru
mentation Symposium, Biltmore Hotel, New York, N. Y.; 
contact J. K. Stotz, Jr., Grumman Aircraft Engineering 
Corp., Bethpage, 1. I., N. Y. 

June 24-26, 1964: 5th Annual Joint Automatic Control 
Conference, Stanford University, Stanford, Calif.; contact 
D. A. Rodgers, Consolidated Systems Corp., 1500 Sham
rock Ave., Monrovia, Calif. 

ADVERTISING INDEX 
Following is the index of advertisements. Each item con
tains: Name and address of the advertiser / page number 
where the advertisement appears / name of agency if any. 

Advanced Scientific Instruments, Inc., Div . 
of Electro-Mechanical Research, Inc., 
8001 Bloomington Freeway, Minneapolis, 
Minn. 55420 / Page 59 / Thompson 
Grande Advertising 

American Telephone & Telegraph Co., 195 
Broadway, New York 7, N. y. / Page 3 
/ N. W. Ayer & Son, Inc. 

Audio Devices, Inc., 444 Madison Ave. , 
New York 22, N. Y. / Page 60 / Charles 
W. Hoyt Co., Inc. 

Brandon Applied Systems, Inc., 30 E. 42 
St., New York, N. Y. 10017 / Pages 36, 
37 / Jordan Reeves, Inc., Advertising 

Career Center, 770 Lexington Ave., New 
York, N. Y. 10021/ Page 56 / Mohr & 
Eicoff, Inc. 

Chrono-Log Corp., 2583 W. Chester Pike, 
Broomall, Pa. / Page 27 / Dominick 
J. Albano 

PROGRAMMERS - SYSTEMS 
ANALYSTS - CONSULTANTS 
- ENGINEERS - MANAGERS 

Work for a leading firm of licensed pro
fessional engineers and continue your stud
ies in the educational capital of the world. 

UNITED ENGINEERS, INC. 
150 Causeway Street, 

Boston 14. Massachusetts 
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Computer Personnel Consultants, Inc., 
135 S La Salle S1., Chicago, Ill. 60603 
/ Page 25 / Kenneth Jacobus, Inc. 

Computron, Inc., 122 Calvary St., Wal
tham, Mass. / Page 4/ Tech/Reps 

Datamec Corp., 345 Middlefield Rd. , 
Mountain View, Calif. / Page 57 / 
Ellis Walker 

Digital Equipment Corp., Maynard, Mass. 
/ Page 6 / Loudon Advertising, Inc. 

Electronic Associates, Inc., Long Branch, 
N. J. / Pages 32, 33/ Gaynor & Ducas, 
Inc. 

Forms, Inc., Willow Grove, Pa. / Page 10 
/ Elkman Advertising Co., Inc. 

General Electric Computer Dept., P. O. 
Drawer 270, Phoenix, Ariz. / Pages 30, 
31 / Foote, Cone & Belding 

Memorex Corporation, 1176 Shulman Ave. , 
Santa Clara, Calif. / Page 2 / Hal 
Lawrence, Inc. 

National Cash Register Co., Dayton 9, 
Ohio / Page 13 / McCann-Erickson, Inc. 

National Cash Register Co., Electronics 
Div., 2815 W. EI Segundo Blvd., Haw
thorne, Calif. / Page 58 / Allen, Dorsey 
& Hatfield, Inc. 

Space & Information Systems Div. of North 
American Aviation, Inc., 12214 Lake
wood Blvd., Downey, Calif. / Page 55 / 
Batten, Barton, Durstine & Osborn, Inc. 

United Engineers, Inc., 150 Causeway St. , 
Boston 14, Mass. / Page 58 / Allied 
Advertising Agency, Inc. 
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What, makes ASI's 2100 today's 
outstanding computer buy? 

ASI's new 2100 is designed to satisfy both small 
and medium scale computer needs, combining high 
operational speed, expanded input/output capa
bilities and low cost·to-answer ratios in aconven
ient to use, compact unit. Check just.a few of 
the 2100's features: 

MEMORY-2microsecond'total memory cycle time 
. . . 21 bit word ... 4096 word core memory ex
pandable in modules of 2,048words. 

ARITHMETIC AND CONTROL-Three index regis
ters ... double precision hardware ... fastindirect 
addressing ... convenient subroutineaccess ..•.. 
instruction$ to facilitate floating pointoperation ... 
rapid instruction execution. 

Add---4 u sec~ 
M Ultiply· •.•. • .. ·.30 •••. use9 .. 

Daubl eAdd -12u sec. 
U ntonditional .. Transfer--/2us;c .• 

INPUT /OUTPUT-Upto eight complete, buffered, 
bidirectional input-output channels ... 500 KC 
total word input-output rate ... channels will ac
cept information in 6 to 48 bit fields as specified by 
the program ... any channel may be connected to 
as many as .32 external devices ... each external 
device has its.own unique interrupt address to 
which programcanb~a.utomatically transferred ... 
multiple priority interrupts, each with its own ord~r 
of priority .; •. external device operations . .r~quirE;} 

program attention for initiation only ... central 
processor may communicate directly with external 
devices without using buffered channels. 

SIZE AND POWER REQUIREMENTS-A' single up
right cabinet includes all electronics power supply 
and operator control and display panel ... over-all 
height 67' inches, depth 25.5 inches, width 72 
inches; power consum ption is less than 1.8KW ... 
standard 110/120 volt 60 cycle AC. No special 
temperature or humidity controls required. 

PERIPHERAL EQUIPMENT-Available with the 
2100 is a,complete line of proven peripheral equip- . 
ment.,>.high and low density magnetic tape units/ 
• .. 800,200and 100 cpm card reader ... 250 and 
100.card .. punches., .. incr~mental plotter systems 
. .•. 500 character per second paper tape reader ... 
10Dcharacterpersecond paper'tape punch ... in~, 
putjoutputtype\Nriter .• ,. 400 and 200.lpm'lfne 
printers •.. A-to-D and D-to-Aconversion units. 

SOFTWARE-A complete package of programs, 
compilers and routines ... field tested FORTRAN II 
... symbolic assembler ... mathematical sub· 
routines ... available at delivery of 2100 system. 

PRICE AND DELIVERY-The prices of the 2100 
begin at $87,800 ... monthly lease price $2,590 
. .. first deliveries in December 1963. 
Forcof11pletedescriptivedataon ASI's 2100, call 
()t't'rityt()day. ' 
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ADVANCED SCIENTIFtCIN§~~\JMENTS'lDI\ffSION OF ELECTRO MECHANICA~' RESEARCH, INC. 

8001 Bloomington Freeway, Minneapolis, Minnesota 55420 
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"In the mad, mad, mad, mad world of movies, 
Computer Audiotape plays an important role," 
says Mr. John Fitzgerald, Data Processing Manager for United Artists Corporation UA 

I n the colorful motion picture business even accounting is unique. 
For example, here at United Artists we use an IBM 1401 Com

puter for the sole purpose ofprocessing producers' settlement statements. 
United Artists circulates as many as 1,000 films throughout the world at any 
given time. Our computer prepares detailed financial statements for each of 
these films. To do this job, we use Computer Audiotape~ We first tried it two 
years ago, and it worked out so well we've often recommended it 
to other companies. As a matter of fact, we now use it exclusively. 

United Artists Corporation is another prominent firm that consist
ently specifies Computer Audiotape. You can "test run" Computer 

,Audiotape on your computer. "Test run" it on your own equipment, 
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at no cost and at your convenience. For complete details write to 
Audio Devices, Dept. CA. 
AUDIO DEVICES, INC., 444 Madison Avenue, New York, New York 
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